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STATUS OF HUMAN RESOURCES: 
IMPLICATIONS FOR THE 
IMPLEMENTATION OF UPPER BASIC OF 
THE UNIVERSAL BASIC EDUCATION (UBE) 
PROGRAMME IN BAYELSA STATE OF 
NIGERIA 



I. B. ADO 1 , A.O. AKINBOBOLA 1 , G.B. INYANG 2 

University of Uyo, ' 'College of Agriculture, NIGERIA 



Abstract. This study investigates the status of human resources in 
Bayelsa State of Nigeria and its implications for the implementation of upper 
basic of the Universal Basic Education (UBE) programme. A total of 181 
teachers were involved in the study. The results of the study show that there 
are qualified human resources for the implementation of upper basic of the 
UBE programme in Bayelsa State of Nigeria but they are inadequate in all the 
three basic subjects (English Language, Mathematics and Integrated Science). 
Also, there is no significant difference in the availability and adequacy of hu- 
man resources in the three subjects. It is recommended that adequate human 
resources should be provided by the government for effective teaching and 
implementation of the UBE programme. 

Keywords: human resources, Universal Basic Education (UBE), im- 
plementation 
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Introduction 

Education is so basic to nation-building that nations all over the world 
strive to make it available not only to the few that can afford it but to all citi- 
zens.^ Nigeria has sought national development by using education to attain 
desired national objectives. Hence, according to Sanni & Ogonor, 2) the Fed- 
eral Government of Nigeria evolved the Universal Primary Education (UPE) 
in 1976 and the Universal Basic Education (UBE) scheme in May, 1999. The 
non-realization of the objectives of the Universal Primary Education Scheme 
with the world wide emphasis on basic education necessitated the evolution of 
the proposed Universal Basic Education Scheme 2) . 

The non realization of the objectives of UPE was due to a lot of fac- 
tors. According to Nduka 3) some of the primary objectives of the revised 1981 
National Policy on Education are more likely to be achieved at the junior sec- 
ondary level than the end of the six year primary school level. Hence, the col- 
lapse of the 1976 UPE scheme was an evidence of the deficiency of the pro- 
gramme. Nduka went further to say that the new thinking was therefore a 
compulsory basic education programme including the junior secondary educa- 
tion segment. 

The failure of the UPE was not only a result of the revision of the 1977 
National Policy on Education. According to Obanya 4) a lot of other factors 
hindered the achievement of the objectives of the UPE scheme; among which 
are teachers' recruitment, education, retraining and motivation, data collection 
and analysis, infrastructural facilities, textbooks and instructional materials 
and funding. However, Obanya further mentioned that the Federal Govern- 
ment, in order to make vigorous efforts to counter the factors which hindered 
the achievement of the goals of the UPE scheme, introduced the UBE scheme. 
The UBE scheme in achieving this purpose would modify the behaviour of the 
individual in order to cope and adapt to the demand of his/her environment 
(Ehigie & Amayo, 1999). 
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The new UBE consists of three basic levels: the first level (lower ba- 
sic) is the first three years in primary school; the second level (middle basic) is 
the 4 th - 6 th years in primary school and the third level (upper basic) is the 7 th 
- 9 th years in primary school. The junior secondary school is now called the 
Upper Basic. 5) 

The wealth and vitality of a nation rest ultimately upon the develop- 
ment of their people and upon the effective commitment of human energies 
and talents. Without human resources teaching and learning will not take 
place effectively, especially in Science, Technology and Mathematics (STM), 
where the teachers must always be around to guide and direct students in the 
learning process. 6) The teacher holds the key to meaningful education which is 
vital to nation building; consequently any nation desirous of transformation 
into a great country must be committed to making teachers available to meet 
the requirement of the school system (Sotonwa, 2003). 

If the language, generally accepted by the people for official and unof- 
ficial purposes is well harnessed, the nation in which it is used definitely must 
experience development (Ekah, 2004). Hence, English Language is made 
compulsory at primary, secondary and first year in the university as a General 
Study course. However, English Language has not received the serious atten- 
tion in Nigeria despite its crucial importance for the country and, therefore, 
the subject is not properly taught in our schools. Affirming this Eyoh (2004) 
stated it is no secret that graduates and non-graduates in subjects other than 
English teach English language at our primary and secondary school stages of 
education where the foundation for effective performance in the language is 
supposed to be laid. 

Science plays a major role in all human activities ranging from every- 
day living in order to cope and adapt to the demands of the environment. Ige 
& Arowolo (2003) opined that science will continue to play an increasingly 
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important role in every individual's life whether the individual may have cho- 
sen science profession or not, hence the government through its science edu- 
cation programme focuses on achieving the goal of "science for all" (Nworgu, 
2005). According to Nworgu (2005) the government has demonstrated com- 
mitment to the inculcation of scientific literacy among all Nigerians not only 
for those pursuing scientific careers or profession through making science 
compulsory (a core subject) to our primary and junior secondary schools. 
However, the problem of not having enough manpower would always exist 
because of the tradition of lack of adequate motivation and provisions to study 
science and technology in our educational system (Ajewole, 2005). 

Integrated Science was introduced into Nigerian secondary schools as 
a panacea for all the problems bedeviling science especially at the junior sec- 
ondary school level (Emeka & Odetoyinbo, 2003). The teaching of the subject 
requires the provision of adequate and appropriate materials to be handled by 
specialists in the subject. Ige & Arowolo (2003) stated that lack of adequate 
materials for practical activities and specialist teachers of Integrated Science 
were factors that hindered the acquisition of science process skills by students 
in the junior secondary schools. Supporting this view, Abba & Ubandoma, 7) 
citing Bajah, stated that lack of well-trained personnel was identified as a key 
factor constraining the effective implementation of Integrated Science curricu- 
lum. Among the major reasons identified was the inefficiency of human re- 
sources capacity, hence the need for capacity building, including education 
and training and information management. 

Mathematics is seen as a precious and an indispensable tool used by 
scientists, thus, it should be seen as central in the teaching of science (Arig- 
babu & Oludipe, 2004). Hence, the subject is made compulsory for all stu- 
dents in junior secondary school. The teaching of Mathematics effectively is 
being hindered by a lot of factors. According to Obodo (2004), the factors 
among others include attitude of students, lack of Mathematics teachers, poor 
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students' background in Mathematics and lack of Mathematics laboratory. 
The lack of Mathematics teachers has always been one of the major factors 
responsible for the effective teaching of Mathematics. Hence, it has been 
showed that the shortage of qualified Mathematics teachers exerts consider- 
able influence on students' learning outcome in Mathematics (Obodo, 2004). 
This according to Obodo is as a result of non-professionals teaching the sub- 
ject who lack necessary elementary principles and practice of education 
knowledge. 

The UBE programme is similar to the UPE programme and needs to 
derive its lesson from the failure of UPE programme. Madugu (2000) stated 
that the UPE programme failed as a result of inadequate supply of trained 
teachers, improper compilation of and unreliable statistical data thereby result- 
ing into wrong projection, financial shortage, poor publicity, and lack of in- 
volvement of those concerned. Idehen & Izevbigie 8) posited that the imple- 
mentation stage of any educational programme contends with practical obsta- 
cles which make it impossible for the actualization of intended goals and ob- 
jectives. They further stated that problems such as shortage of teachers, ab- 
sence of suitable textbooks, absence of necessary equipment, insufficient 
funds, poor organizational abilities, effective management and supervision 
may adversely affect the successful implementation of the UBE programme. 

The role played by teachers in any educational system is enormous. 
They are responsible for the translation and implementation of educational 
policies and curriculum and all-round achievement of the child. This is why 
the National Policy on Education stated that no education can rise above the 
quality of its teachers. The implementation of the upper basic of the UBE 
therefore lies with the teachers. Therefore, their qualification should be exam- 
ined in order to check their abilities to implement the programme successfully. 



173 



Purpose of the study 

The purpose of this study is to determine the status of English Lan- 
guage, Mathematics and Integrated Science teachers in the upper basic of the 
UBE programme. The study is designed to achieve the following objectives: 
(1) to determine the availability of qualified human resources in the teaching 
of English Language, Mathematics and Integrated Science; (2) to determine 
the adequacy of available qualified human resources in the teaching of Eng- 
lish Language, Mathematics and Integrated Science. 

Research hypotheses 

H 1: There is no significant difference between the availability of qualified 
number of human resources for the teaching of English Language, 
Mathematics and Integrated Science and those not qualified. 

H 2: There is no significant difference in the adequacy of available human 
resources for the teaching of English Language, Mathematics and In- 
tegrated Science. 

Research method 

The survey design was used for this study. The population of the study 
consisted of all the 427 upper basic schools teachers of English Language, 
Mathematics and Integrated Science in Bayelsa State of Nigeria. The stratified 
sampling technique was used in obtaining 41% of the upper basic schools 
from each of the 12 educational zones in Bayelsa State of Nigeria. A total of 
60 upper basic schools were randomly selected from the 148 upper basic 
schools. A total of 181 teachers were involved in the study of which 69 were 
English Language teachers, 75 were Mathematics teachers and 37 were Inte- 
grated Science teachers. 

Teachers were classified into two, namely qualified and non-qualified 
teachers. Qualified teachers possess the Nigerian Certificate of Education 
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(NCE), or Bachelor of Art Education (BAEd)/Bachelor of Science Education 
(BScEd), or Bachelor of Art (BA)/ Bachelor of Science (BSc) plus Post 
Graduate Diploma in Education (PGDE) in English Language, Mathematics 
and Integrated Science. Non-qualified teachers are those without teaching 
qualifications and those with teaching qualifications but are teaching subjects 
that are not in their area of specialization. 

A structured questionnaire for teachers tagged Availability and Ade- 
quacy of Human Resources for Teaching English Language, Mathematics and 
Integrated Science (AAHRTEMI) was used for the study. It consisted of two 
sections: Section one contained demographic data such as name of school, ex- 
perience, qualification and area of specialization. Section two contained the 
subjects and the column for adequate and not adequate, where the teacher is 
expected to tick whether in his school and area of specialization teachers are 
adequate or not. 

The instrument was validated by three specialists, one from each of the 
subject areas. The instrument was trial-tested using 45 teachers (15 teachers 
from each of the subject areas) who were not part of the main study but had 
the same qualities as those used in the main study. A test-retest approach us- 
ing Pearson Product Moment Correlation (PPMC) was used to establish the 
reliability. The reliability coefficient of the instrument was 0.81. 

The questionnaire was administered by the researcher to the respon- 
dents and the completed copies of the questionnaire were used to generate 
data for the study. Data analysis involved the use of frequency count, percent- 
age and Chi-square. 

Results and discussion 

Are the available human resources qualified and adequate for the 
teaching of English Language? 
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Table 1. Frequency distribution and percentage of availability and adequacy 

of English Language teachers 





Qualification 


Number of 
teachers 
(English) 


Q 


NQ 


A 


NA 


1 


NCE (English) 


38 


38/55% 




10/15% 


28/41% 


2 


NCE (teaching Eng- 
lish) 


21 




21/30% 


2/3% 


19/28% 


3 


BAEd/BEd English 


5 


5/7% 




2/3% 


3/4% 


4 


BAEd/BEd (other 
areas) 


3 








3/4% 


5 


BA/HND 


2 




2/3% 


V2% 


1/2% 




Total 


69 


43/62% 


26/38% 


15/22% 


54/78% 



Q=qualified; NQ=not-qualified; A-adequate; NA=not-adequate 

NCE=Nigerian Certificate of Education 

BA=Bachelor of Art 

BAEd=Bachelor of Art Education 

BEd=Bachelor of Education 

HND=Higher National Diploma 



Table 1 shows the frequency and percentage of qualified and adequate 
English Language teachers. The table shows that 55% of English Language 
teachers are NCE teachers that read English Language; 30% are NCE teachers 
that did not read English Language but teach English Language; 7% are 
BAEd./BEd teachers that read English Language, 4% are B AEd./BEd teachers 
that did not specialize in English Language but are teaching English Language 
and 3% are BA/HND teachers without teaching qualification. The Table 1 
shows also the responses of teachers having indicated the adequacy and in- 
adequacy of English Language teachers in their schools. 15% of NCE teachers 
that read English Language indicated adequate while 41% indicated not ade- 
quate; 3% of NCE teachers that did not read English Language but are teach- 
ing English Language indicated adequate while 28% indicated not adequate; 
3% of English Language teachers that have BAEd./BEd indicated adequate 
while 4% indicated not adequate; Non-English Language teachers that have 
BAEd./BEd indicated not adequate while none indicated adequate and 2% of 
BA/HND teachers indicated adequate while 2% indicated not adequate. 
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The Table 1 thus indicates that 62% of the English Language teachers 
are qualified while 37.68% of the English Language teachers are not qualified. 
Also, 21.74% of the respondent indicated the available English Language 
teachers are adequate while 78.26% indicated that the number of available 
English Language teachers is inadequate. This implies that there is shortage of 
qualified English Language teachers for the implementation of the Universal 
Basic Education (UBE) Programme in Bayelsa State of Nigeria. This is in line 
with Omoh 9) who found the alarming deficiency in teacher - student ratio as a 
result of teachers' supply not meeting teachers' demand in Federal Capital 
Territory (FCT), Abuja resulting in expected corresponding large class size 
existence. 

Are the available human resources qualified and adequate for the 
teaching of Mathematics? 

Table 2 shows the frequency and percentage of qualified and adequate 
Mathematics teachers. The table shows that Mathematics teachers consisted of 
NCE that read Mathematics are 53%; NCE that did not read Mathematics - 
17%; BScEd./BEd that read Mathematics - 15%; BSc (Mathematics) with 
PGDE 7% and BSc/HND 8%. The Table also shows the responses of teachers 
having indicated the adequacy and inadequacy of Mathematics teachers in 
their schools. 11% of the teachers that read NCE Mathematics indicated ade- 
quate while 43% indicated not adequate; 4% of NCE teachers that did not read 
Mathematics indicated adequate while 13% indicated not adequate; 3% of 
BScEd/BEd Mathematics teachers indicated adequate while 12% indicated not 
adequate; 1% of BSc Mathematics teachers with PGDE indicated adequate 
and 5% indicated not adequate and finally 3% of BSc/HND holders indicated 
adequate while 5% indicated not adequate. 
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Table 2. Frequency distribution and percentage of availability and adequacy 

of Mathematics teachers 





Qualification 


Number of 
teachers 
(English) 


Q 


NQ 


A 


NA 


1 


NCE (Mathematics) 


40 


40/53% 




8/11% 


32/43% 


2 


NCE (non Math) 


13 




13/17% 


¥4% 


10/13% 


3 


BAEd/BEd Math 


11 


11/15% 




2/3% 


9/12% 


4 


BSc with PGDE 


5 


5/7 






3/4% 


5 


BSc/HND 


6 




6/8% 


2/3% 


4/5% 




Total 


75 


56/75% 


19/25% 


16/21% 


59/79% 



Q=qualified; NQ=not-qualified; A-adequate; NA=not-adequate 

NCE=Nigerian Certificate of Education 

BAEd=Bachelor of Art Education 

BEd=Bachelor of Education 

HND=Higher National Diploma 

PGDE=Post Graduate Diploma in Education 



The Table thus indicated that 75% of Mathematics teachers are quali- 
fied while 25% are not qualified. Also, 21% of the respondents indicated that 
the available Mathematics teachers are adequate while 79% indicated that the 
number of available Mathematics teachers is inadequate. This implies that 
there is shortage of qualified Mathematics teachers for the implementation of 
the UBE Programme in Bayelsa State of Nigeria. The 79% of teachers that 
indicated shortage of teachers is in line with Obodo (2004) who reported that 
the shortage of qualified Mathematics teachers exerts considerable influence 
on students' learning outcomes in Mathematics. 

Are the available human resources qualified and adequate for the 
teaching of Integrated Science? 
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Table 3. Frequency distribution and percentage of availability and adequacy 

of Integrated Science teachers 





Qualification 


Number of 
teachers 
(English) 


Q 


NQ 


A 


NA 


1 


NCE (Science) 


21 


21/57% 




8/22% 


13/35% 


2 


NCE (non Science) 


12 




12/32% 


5/14% 


7/19% 


3 


BScEd/BEd Science 


- 


- 


- 


- 


- 


4 


BScEd/BEd 
non Science 


3 


- 


3/8% 


- 


3/8% 


5 


BSc/HND 


1 


- 


1/3% 


- 


1/3% 




Total 


37 


21/57% 


16/43% 


13/35% 


24/65% 



Q=qualified; NQ=not-qualified; A-adequate; NA=not-adequate 

NCE=Nigerian Certificate of Education 

BA=Bachelor of Art 

BAEd=Bachelor of Art Education 

BEd=Bachelor of Education 

HND=Higher National Diploma 

PGDE=Post Graduate Diploma in Education 



Table 3 shows the frequency and percentage of qualified and adequate 
Integrated Science teachers. The table shows that Integrated Science teachers 
consisted of 57% of NCE teachers that read Integrated Science; 32% of NCE 
teachers that read other sciences; 8% of BScEd/BEd that read other sciences 
and 3% of BSc/HND teachers in terms of their qualifications. The Table also 
shows the responses of teachers having indicated the adequacy and inade- 
quacy of Integrated Science teachers in their schools. 22% of NCE teachers 
that read Integrated Science indicated adequate while 35% indicated not ade- 
quate; 14% of NCE teachers that read other sciences indicated adequate while 
19% indicated not adequate; 8% of holders of BScEd/BEd in other sciences 
indicated not adequate while none indicated adequate and 3% of holders of 
BSc/HND indicated not adequate while none indicated adequate. 

The Table thus indicated that 57% of the Integrated Science teachers 
are qualified while 43% of the Integrated Science teachers are not qualified. 
Also, 35% of the respondents indicated that the available Integrated Science 
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teachers are adequate while 65% indicated that the numbers of available Inte- 
grated Science teachers are inadequate. This implies that there is shortage of 
qualified Integrated Science teachers for the implementation of the UBE pro- 
gramme in Bayelsa State of Nigeria. This agrees with Ajewole (2005) that se- 
rious shortfalls have always existed in the number of professionally qualified 
science and technical teachers needed in the nation's schools and colleges. 

Hypothesis one 

There is no significant difference between the availability of qualified 
number of human resources for the teaching of English Language, Mathemat- 
ics and Integrated Science and those not qualified. 

Table 4. Chi-square analysis of the availability of human resources 



Qualification 


ENG 


MATH 


SCI 


total 


Df 


Chi/cal 


Chi/cr 


Decision 
at p<.05 


Qualified 


43/46% 


56/50% 


21/25% 


120 


2 


4.36 


5.99 


NS 


Not qualified 


26/33% 


19/25% 


16/13% 


61 










total 


69 


75 


37 


181 











ENG=English Language 

MATH=Mathematics 

SCI= Integrated Science 

NS=Not Significant at p<.05 alpha level 



As shown in Table 4, the calculated Chi-square value of 4.36 is less 
than the critical Chi-square value of 5.99. Thus, the null hypothesis stating a 
non significant difference between the availability of qualified number of hu- 
man resources for the teaching of English Language, Mathematics and Inte- 
grated Science and those not qualified was retained. This implies that the 
number of qualified teachers available to teach in the upper basic is not sig- 
nificantly higher than those not qualified. This is in line with Eyoh (2004) 
who stated that it is no secret that graduates and non-graduates in subjects 
other than English Language teach English Language at our primary and sec- 
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ondary school stages of education. It is also in line with Abba & Ubandoma 7) 
who stated that untrained personnel was identified as a key factor constraining 
the effective implementation of Integrated Science curriculum. 

Hypothesis two 

There is no significant difference in the adequacy of available human 
resources for the teaching of English Language, Mathematics and Integrated 
Science. 

Table 5. Chi square analysis of the adequacy of human resources available 



Qualification 


ENG 


MATH 


SCI 


total 


Df 


Chi/cal 


Chi/cr 


Decision 
at p<.05 


Qualified 


15/17% 


16/18% 


13/9% 


44 


2 


2.97 


5.99 


NS 


Not qualified 


54/52% 


58/57% 


24/28% 


137 










total 


69 


75 


37 


181 











ENG=English Language 

MATH=Mathematics 

SCI= Integrated Science 

NS=Not Significant at p<.05 alpha level 



As shown in Table 5, the calculated Chi-square value of 2.97 is less 
than the critical Chi-square-value of 5.99. Thus, the null hypothesis stating a 
non significant difference in the adequacy of available human resources for 
the teaching of English Language, Mathematics and Integrated Science was 
retained. This implies that there exists an insignificant difference in the ade- 
quacy of available human resources for the teaching of English Language, 
Mathematics and Integrated Science. 

Conclusion 

From the findings of the study, there is a clear indication that there are 
more qualified human resources when compared to the non-qualified human 
resources but are inadequate in all the three subjects. Also, there exists no sig- 
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nificant difference in the availability and adequacy of human resources for the 
teaching in the three subjects. 

Recommendations 

1. Adequate human resources for all the three subjects (English Lan- 
guage, Mathematics and Integrated Science) should be recruited by govern- 
ment. 

2. BSc/HND teachers without teaching qualifications should be en- 
couraged to go for in-service training in order to make them qualified to teach 
the subjects. 

3. The teaching profession should be made attractive to invite others to 
the profession and retain the existing teachers in the classroom by giving spe- 
cial allowances to professional teachers. 

4. Seminars, conferences and workshops should be organized for 
school principals and teachers in secondary schools on the need for maximum 
usage of the available human resources. 

NOTES 
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education (UBE) scheme. In.: 15 th Annual Conference Proceedings of Nigerian 
Academy of Education (NAE), pp. 112-114. 

2. Sanni, G.A., Ogonor, B.O. (2000). Universal basic education scheme in 
Nigeria: Management for goal attainment. In.: 15 th Annual Conference Proceedings 
of Nigerian Academy of Education (NAE), pp. 172-181. 

3. Nduka, O. (2000). Meaning, purpose and content of universal basic educa- 
tion programme. In.: 15 th Annual Conference Proceedings of Nigerian Academy of 
Education (NAE), pp. 27-31. 
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6. Nkwocha, L.U. (1998). The state of resources for communicating STM in 
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Science Teachers Association of Nigeria (STAN), pp. 65-69. 
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ers Association of Nigeria (STAN), pp. 227-231. 

8. Idehen, CO. & Izevbigie, T.I. (2000). Implementation of the universal ba- 
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Teachers Association of Nigeria (STAN), pp. 50-52. 

REFERENCES 

Ajewole, A.G. (2005). Science and technology education in secondary 

schools: Need for manpower development. J. Science Teachers Asso- 
ciation Nigeria, 40, 63-67. 

Arigbabu, A.A. & Oludipe, D.I. (2004). Relationship between prior mathe- 
matics knowledge and students' academic performance in integrated 
science. J. Science Teachers Association Nigeria, 39, 52-55. 

Eyoh, L. (2004). The future of the English language in Nigeria in the context 
of globalization. J. Nigerian English & Literature, 5, 32-42. 

Enigie, J.O. & Amayo, O.R (1999). The teaching and practice of philosophy 
of education. Benin City: Chosen Publications. 

Ekah, M.E. (2004). Globalization, second language and national development. 
J. Nigerian English & Literature, 5, 56-69. 

Emeka, A.E. & Odetoyinbo, B.B. (2003). Teachers factors as determinants of 
achievement in integrated science. J. Science Teachers Association 
Nigeria, 36, 94-99. 



183 



Ige, T.A. & Arowolo, J.G. (2003). Effect of hypothetic - deductive approach 
on J.S.S. Ill students' achievement in integrated science. J. Science 
Teachers Association Nigeria, 38, 39-45. 

Madugu, J.E. (2000). From UPE to UBE in Nigeria. J. Education Studies In- 
stitute Education, 6, 68-77. 

Nworgu, L.N. (2005). Effect of gender sensitization package on students' 
achievement in integrated science. J. Science Teachers Association 
Nigeria, 40,74-79. 

Obodo, C. (2004). Principles and practice of mathematics education in Nige- 
ria. Enugu: Academic Forum. 

Sotonwa, O.O. (2003). Quality teachers and quality teaching: Towards achiev- 
ing quality universal basic education. Nigerian J. Education Research 
& Evaluation, 4, 69-78. 



LB. Ado, AO. Akinbobola (Corresponding author) 

Department of Science Education, 

University of Uyo, Uyo, NIGERIA 

E-Mail: gakinbobola(a>yahoo.com 



M G.B. Inyang, 

Department of General Studies, 

College of Agriculture, 

Obio Akpa, Akwa Ibom State, NIGERIA 



184 



Bulgarian Journal of Science and Education Policy (BJSEP), Volume 4, Number 2, 2010 



A CONFIRMATORY FACTOR ANALYSIS 
ON THE ATTITUDE SCALE OF 
CONSTRUCTIVIST APPROACH FOR 
SCIENCE TEACHERS 



J Ertug EVREKLI, 2 Didem INEL, 3 A. Giinay BALIM, 

3 Teoman KESERCIOGLU 

^elal Bayar University, 2 Usak University, 3 Dokuz Eylul University, TURKEY 



Abstract. Underlining the importance of teachers for the constructivist 
approach, the present study attempts to develop "Attitude Scale of Construc- 
tivist Approach for Science Teachers (ASCAST)". The pre-applications of the 
scale were administered to a total of 210 science teachers; however, the data 
obtained from 5 teachers were excluded from the analysis. As a result of the 
analysis of the data obtained from the pre-applications, it was found that the 
scale could have a single factor structure, which was tested using the confir- 
matory factor analysis. As a result of the initial confirmatory factor analysis, 
the values of fit were examined and found to be low. Subsequently, by exam- 
ining the modification indices, error covariance was added between items 23 
and 24 and the model was tested once again. The added error covariance led 
to a significant improvement in the model, producing values of fit suitable for 
limit values. Thus, it was concluded that the scale could be employed with a 
single factor. The explained variance value for the scale developed with a sin- 
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gle factor structure was calculated to be 50.43% and its reliability was found 
to be .93. The results obtained suggest that the scale possesses reliable-valid 
characteristics and could be used in further studies. 

Keywords: constructivist approach, science and technology teachers, 
confirmatory factor analysis 



Introduction 

Instead of the behaviorist approach which considers the minds of stu- 
dents as blank slates and reserves for teachers the role of transmitting knowl- 
edge, contemporary learning environments are now increasingly being domi- 
nated by the constructivist approach which maintains that students filter 
through mental processes and structure new information on the basis of their 
previous knowledge and experiences through an active participation in the 
process. Although interpretations of the constructivist approach do differ ac- 
cording to varying perspectives, in the most general sense it rests upon the 
underlying argument that students structure new information on their previous 
knowledge through the social and cognitive processes they actively participate 
in, and learn by establishing mental relationships among the information in 
question. The approach assigns an active role to students in learning process, 
while teachers abandon the role of transmitting knowledge and assume the 
role of guiding students in structuring knowledge and facilitating the process. 
To put it differently, teachers are entrusted with facilitating the learning of 
students, helping them have access to information, guiding them, and control- 
ling their learning process as a whole. Thus, by student-centered education 
one should not assume that teachers have now reduced roles. On the contrary, 
teachers are supposed to be more investigative in the constructivist approach 
(Koseoglu & Kavak, 2001). This requires that teachers assume a very active 
role in learning environments in which the constructivist approach is used 
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(Selley, 1999). In this approach, teachers are charged with crucial responsi- 
bilities such as revealing the previous knowledge of students, providing them 
with appropriate learning environments, encouraging them to test their ideas 
and compare them with scientific knowledge, and helping them get into inter- 
action with people and sources of information (Watts et al.,1997; Bagci-Kihc, 
2001). 

Therefore, teachers take a crucial part in helping student structure new 
information on the basis of their previous knowledge (Watson, 2001). Given 
the qualities that teachers need to possess, in constructivist learning environ- 
ments, it is evident that teachers are not to undertake a passive role, but on the 
contrary are supposed to dominate the process in many respects. Therefore, 
classroom environments organized in line with the constructivist approach 
place greater duties and responsibilities on teachers. According to Rosenfeld 
& Rosenfeld (2006), in creating classroom environments based on the con- 
structivist approach, teacher opinions concerning the difficulties with creating 
such environments are of considerable importance. Thus, it could be sug- 
gested that affective attributes are among the principal components that affect 
teachers' performance of their duties and responsibilities. It is believed that 
one of these affective attributes is teacher attitudes toward the constructivist 
approach. 

Taking into consideration the importance of teachers in creating learn- 
ing environments based on the constructivist approach which recently gained 
prominence in science and technology instruction, the study was dedicated to 
developing the scale in question. To Tezba§aran (1997), attitude refers to the 
tendency to display positive or negative learned reactions towards a certain 
object, situation, institution, concept or person. Therefore, the study aims to 
develop a scale that could be used to identify and assess the attitudes of sci- 
ence and technology teachers towards the constructivist approach. A review of 
the relevant literature did not reveal any study on scale development intended 
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to identify the attitudes of science and technology teachers towards the con- 
structivist approach, which was the motive for conducting the present study. 

Method and participants 

The study is concerned with developing a scale. The pre-applications 
at the development stage of the ASCAST were carried out with Science 
Teachers exercising the teaching profession in cities randomly selected from 
seven geographical regions of Turkey, 30 teachers from each region. How- 
ever, five teachers were excluded from the research as they left most of the 
scale items blank. Thus, the analyses were based on the responses of 205 
teachers to the pre-application form. In the view of Harrington (2009), al- 
though researchers agree that greater samples yield better results for confir- 
matory factor analysis, there is no consensus as to which sample size would be 
sufficient. Kelloway (1998) suggests that pre-applications with 200 observa- 
tions usually constitute a suitable threshold for sample size. Concerning sam- 
ple size, Kline (1998), on the other hand, refers to sample sizes lower than 100 
as small, those between 100 and 200 as medium and those higher than 300 as 
large samples. Furthermore, Kline (1998) argues that the statistical invariance 
of the results could be precarious if the respondent/variable ratio is lower than 
5/1, while the same ratio is lower than 3/1 according to Harvey et al. (2005). 
While relatively smaller samples may well suffice under certain conditions, 
other conditions might require extremely large samples for factor analysis 
(MacCallum et al., 1999). Consequently, given the literature in question and 
the studies conducted, the pre-application sample could be considered to be at 
a sufficient level. 

The study also considered the voluntariness of teachers in participating 
in the research. The demographic characteristics of the participant prospective 
teachers are as follows: (a) 4.9% (n=10) of the teachers are in the age range of 
20-25, 17.6% (n=36) in the age range of 26-30, 23.4% (n=48) in the age range 
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of 31-35, 22.9% (n=47) in the age range of 36-40 and 31.2% (n=64) are of 41 
years of age or above; (b) 31.2% (n=64) of the teachers are male, and 68.8% 
(n=141) are female. Furthermore, 13.2% (n=27) of the teachers stated that 
they have professional experience of 1 to 5 years, 24.4% (n=50) 6 to 10 years, 
35.6% (n=73) 11 to 15 years, 13.7% (n=28) 16 to 20 years, 2.4% (n=5) 21 to 
25 years, 10.7% (n=22) 26 years and above; (c) 55.6% (n=114) of the teach- 
ers stated that they are graduates of faculties of education, 30.7% (n=63) of 
colleges, 0.6% (n=l) of the faculty of letters, 10.2% (n=21) of the institutes of 
education, while 2.9% (n=6) marked the option "other"; (d) 1.5% (n=3) of the 
participant teachers stated that they are holders of two-year program degrees, 
87.8% (n=180) of undergraduate degrees, 8.8% (n=18) of master degrees and 
0.5% (n=l) of PhD degrees, while 1.5% (n=3) marked the option "other". 

An examination of the participating teachers' responses to the demo- 
graphic characteristics question about graduation fields revealed that 25.9% 
(n=53) of the teachers held diplomas in the field of science, %18.5 (n=38) in 
Physics, 25.4% (n=52) in Chemistry, 20.5% (n=42) in Biology, and 9.8% 
(n=20) in other fields. 

Results and interpretation 

This section of the study deals with the processes of validity, reliabil- 
ity, and item analyses on the "Attitude Scale of Constructivist Approach for 
Science and Technology Teachers". For analysis, SPSS 12 and LISREL 8.51 
were used. 

Generating the item pool and obtaining expert opinion 
The process of generating an item pool for the scale made use of the 
study on attitude scale development for prospective teachers, which was con- 
ducted in parallel to the research, the interviews with the teachers, and rele- 
vant studies on scale development (Berberoglu, 1990; Ekici, 2002; Nuhoglu & 
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Yalcin, 2004; Kan & Akba§, 2005; Cretin, 2006). Ten open-ended questions 
about the constructivist approach were addressed to the prospective teachers 
to identify the scale items and some items were added to the scale in accor- 
dance with prospective teachers' responses. Furthermore, some other items 
were also added to the scale on the basis of teachers' opinions about applica- 
tions on the constructivist approach and their use in science instruction, which 
were obtained through semi-structured interviews with teachers in the work- 
shops performed under a TUBITAK project. Finally, the attitude items ob- 
tained from the relevant literature were adjusted to the constructivist approach 
and included in the scale. Subsequently, five expert instructors and two Sci- 
ence and Technology Teachers were asked to state their opinions about 80 
items in the scale. On the basis of expert opinion, the scale items were sub- 
jected to necessary arrangements and 41 items were removed from the scale in 
accordance with experts' suggestions on the ground that they did not assess 
attitude. 

Exploratory and confirmatory factor analysis 

The first analyses following the pre-applications of the scale attempted 
to ensure structure validity for the scale. Therefore, exploratory factor analysis 
was first performed, which was followed by confirmatory factor analysis to 
test the validity of the structure obtained from the exploratory factor analysis. 
Exploratory factor analysis is used to identify the latent variables or factors of 
priority for a set of variables (Harrington, 2009). Confirmatory factor analysis 
mainly aims to test the fit of a model obtained from exploratory factor analy- 
sis or a previously existing theoretical model with the data obtained from a 
given sample. Factor analysis requires a normal distribution in the universe 
(Tav§ancil, 2005). To the view of §encan (2005), multivariate normal distri- 
bution of variables is particularly important if the "maximum likelihood" 
method is used; yet, principal component analysis and common component 
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analysis do not involve an assumption directly related to distribution. 
Kelloway (1998) and Harrington (2009) suggests that one precondition for the 
"maximum likelihood" method particularly used in confirmatory factor analy- 
sis is that observed variables should have multivariate normal distribution. 
Bartlett's test is used to test whether the data have a multivariate normal dis- 
tribution, while the KMO (Kaiser-Mayer-Ofkin) value is employed to test the 
sufficiency of the data obtained from a sample (Tav§ancil, 2005). Besides, 
according to Harrington (2009), a non-normal distribution can be determined 
by skewness and kurtosis values for each variable. At this stage, Kline (1998) 
argues that for each item, skewness values should be lower than 3 and kurtosis 
values should be lower than 10 and values higher than these are problematic. 
Consequently, the first stage involved an examination of the correlation table, 
anti-image matrix, KMO-Bartlett values concerning the data, as well as the 
skewness and kurtosis values for each item. Analyses of the tables revealed 
high correlation for the 11 th and 12 th items, which were identified as items that 
assess similar characteristics given the items' characteristics. Therefore, the 
12 th item was removed from the scale. Moreover, the KMO value of the data 
was found to be .90 and the Bartlett's test was significant (x 2 =3666.167; 
df=703; p=.000<.05). Marshall et al. (2007) considers a KMO value above .50 
as sufficient for factor analysis, while Barco et al. (2007) argues that perfect 
conformity is achieved for factor analysis with a KMO value equal to or 
above .90. Furthermore, an examination of the anti-image matrix showed that 
the values of sample sufficiency for all items were above .50 (§encan, 2005; 
Marshall et al., 2007). What is more, the skewness and kurtosis values of each 
item were found to have a normal distribution by examining them on the basis 
of Kline's (1998) threshold values. 

Factor analyses first made use of different rotational methods besides 
principal component analysis and correlation matrices. The most distinctive 
results concerning the factor items were obtained with the varimax technique 
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of orthogonal rotation and initial analyses were carried out by this technique. 
An examination of the rotated factor loadings revealed that the items in the 
scale loaded on nine factors with eigen values higher than 1. The items under 
each factor were examined and it was shown that there was no meaningful 
coherence among the factor items, except for those under the first factor. 
Therefore, developing a single-factor scale was decided. For the evaluating of 
the model, x 2 /df, RMSEA, RMR, SRMR, NFI, NNFI, CFI, GFI and AGFI 
values were taken into consideration. 

In the process of factor analysis of the scale, the varimax technique of 
orthogonal rotation was employed to examine the obtained factors and all 
items with loadings above .40 in the first factor were taken into account. Items 
without a meaningful coherence in other factors were removed from the scale 
(17-16-11-14-13-20-19-5-22-38-36-42-10-8-7-3-4-2-15-9-1-18). 

After removal of such items, factor analysis was repeated with 16 
items in the first factor with loadings higher than .40 by taking the number of 
factors as one. The repeated factor analysis revealed a factor loading below 
.50 for the 35 th item, which was thus removed from the single-factor structure. 
This single-factor structure subjected to exploratory factor analysis was de- 
termined to include items that can assess general attitude toward the construc- 
tivist approach. The data in the single-factor structure identified by explora- 
tory factor analysis was subjected to confirmatory factor analysis to test com- 
patibility with a single-factor structure. In confirmatory factor analysis, co- 
variance matrixes was used and fit indexes was calculated. In the first 
analysis, 'i value is significance at .05 level, 'i/df =2,94, RMSEA= .097, 
RMR= .054, SRMR= .028, GFI= .85, CFI =91, NFI = .87, NNFI =.90 and 
AGFI = .80 are founded out. The analyses yielded low values of fit. Thus, the 
suggested modifications were examined for the model and a relationship was 
detected between the error variances of the 23 rd and 24 th items. Suggestions 
for modification are offered by software packages and serve as determiners 
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that guide the data in accordance with a new model that will most probably 
improve model fit (Harrington, 2009). Moreover, when a modification is sug- 
gested and there is a great decrease in x 2 , it usually means a real improvement 
in the model (Child, 1990). To Harrington (2009), suggestions for modifica- 
tion are in parallel with the simple x 2 difference test. Therefore, a decrease in 
X 2 in a suggestion for modification that is higher than 3.84 (p=.05; df=l) indi- 
cates a possible meaningful improvement in the model. However, it is not 
regarded as acceptable to add every modification into the model in confirma- 
tory factor analysis. A modification to be added to the model should possess a 
certain theoretical background (§im§ek, 2007). In this context, this could be 
argued to be performed usually between meaningfully close items in the same 
factor when error covariance is added between the observed variables in a 
model. Since the 23 rd and 24 th items have a similar meaning, the model was 
tested again by adding error covariance between the items in the model. In the 
second CFA results showed that x 2 value was significance at .05 level x 2 /df 
=2.32, RMSEA =.081, RMR = .049, SRMR =.025, GFI =.88, CFI =.94, NFI 
=.89, NNFI =.93 and AGFI = .84. As a result of interpretation of the obtained 
data, the new fit indices displayed a relatively better fit when compared to the 
previous analysis. It is also significant that the number of individuals in the 
study group was 205. Some studies have reported better results with certain 
CFA goodness-of-fit indices depending on sample size. Marsh et al.(1988) 
demonstrated in their study that the RMR, GFI, and AGFI values were posi- 
tively affected by sample size. Similarly, Fan & Sivo (2007) also stated in 
their study that the NFI, GFI, and AGFI fit values had high sensitivity toward 
sample size. Widaman & Thompson (2003) argue that RMSEA value is rela- 
tively independent from sample size. As a result, the single-factor structure in 
question is clearly an acceptable structure. Figure 1 presents the path diagram 
concerning the standardized results obtained from CFA. 
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Chl-Square=206.71, df=89, P- value = . D .. RMSEA.=0.081 



Fig. 1. Path diagram for the single-factor structure 

Table 1 shows the items and item loadings, item-total score correla- 
tions, and upper and lower groups' discriminatory power in the single-factor 
structure following the exploratory and confirmatory factor analyses. For the 
items in the single-factor structure, the item total correlations vary between 
.759 and .567, while their factor loadings vary from .805 to .625. Moreover, 
for all items, the discriminatory results of the upper 27% group- lower 27% 
group t test were found to be significant at a significance level of .001. The 
variance explained by the single-group structure was calculated as 50.43% 
and its eigenvalue as 7.56. 



Table 1. Factor loadings, item-total correlations, and upper-lower group 
crimination for the items in the single- factor structure 



dis- 



No 



Eigen value: 7.56 Cronbach alpha: .93 
Explained Variance: % 50,43 



Mean 



Factor 


Item- 
Total 








loads 


%27 
upper 


%27 
lower 


t 


.783 


.736 


4.45 


3.07 


12.00 


.803 


.759 


4.58 


3.29 


10.29 


.805 


.757 


4.49 


3.24 


9.90 


.763 


.711 


4.51 


3.44 


9.58 


.794 


.748 


4.55 


3.65 


8.32 


.696 


.638 


4.47 


3.51 


8.16 



29 I would do anything to learn about the constructiv- 
ist approach. 

27 Constructivism is an approach that deserves much 
emphasis. 

28 The constructivist approach is suitable for my 
learning approach. 

■" I like the constructivist approach. 

37 I like using the constructivist approach in my 
classes. 

34 I like reading books about the constructivist ap- 
proach. 
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31 I would like to use the constructivist approach in 
teaching all my life. 

32 I like informing others around me about the con- 
structivist approach. 

4" Constructivism is a useful approach. 

25 I believe that I can benefit much from the con- 
structivist approach. 

41 I would like to conduct research on the construc- 
tivist approach. 

30 I would not use the constructivist approach in 
teaching if I did not have to. 

■*" I am not interested in the constructivist approach. 

23 I do not enjoy performing activities concerning 
the constructivist approach. 

24 The constructivist approach is not interesting for 
me in any way. 



.693 


.639 


4.44 


3.20 


8.98 


.625 


.567 


4.42 


3.55 


6.19 


.660 


.607 


4.47 


3.49 


7.77 


.666 


.612 


4.67 


3.35 


9.30 


.641 


.584 


4.45 


3.18 


8.30 


.699 


.647 


4.75 


3.55 


9.24 


.647 


.595 


4.75 


3.58 


10.31 


.668 


.612 


4.85 


3.44 


11.60 


.667 


.615 


4.85 


3.62 


10.42 



p<.ool (in any cases) 

The structure validation study was followed by the reliability process. 
In this process, the Cronbach alpha value was calculated to be .93. In their 
study, Spooren et al., (2007) suggested that a Cronbach alpha value above .70 
is sufficient. The single-factor structure consists of a total of 15 items - 4 
negative and 11 positive. Given its characteristics, it is clear that the scale can 
be used with its single-factor structure. 

The development stage of the ASCAST involved the processes of ex- 
ploratory and confirmatory factor analyses and the model with a single-factor 
structure produced in the exploratory factor analysis was tested by a confirma- 
tory factor analysis. Table 2 shows the values of fit for the model with a sin- 
gle-factor structure produced as a result of exploratory factor analysis and the 
single-factor-corrected model. 

Table 2 Comparison of the CFA indices of fit for different factor structures 



^^^Fit indexes 


%2 


df 


*2/df 


CFI 


NFI 


NNFI 


GFI 


AGFI 


RMR 


SRMR 


RMSEA 


Models ^^^^ 
























One factor (la) 


264,31 


90 


2,94 


.91 


.87 


.90 


.85 


.80 


.054 


.028 


.097 


One factor- 


206,71 


89 


2,32 


.94 


.89 


.93 


.88 


.84 


.049 


.025 


.081 


Corrected (lb) 
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Studies often employ x 2 difference test to compare the level of fit be- 
tween models (Cramer, 2003; Kahn, 2006). According to Harrington (2009) 
and Kline (1998), the x 2 difference test is a method that can be used to test the 
significance level of model improvement. This test is performed by subtract- 
ing from the x 2 and df values of a given parent model the x 2 and df values of an 
alternative child model and determining the significance level of this x 2 value 
(Harvey et al., 2005). Table 2 presents the results obtained from a comparison 
of the single-factor model and the single-factor-corrected model. The results 
of the x 2 difference test demonstrated that the single-factor-corrected model 
(lb) exhibited a significantly better fit than the single-factor model (la) 
(Ax 2 =57,60, Adf=l, p<.001). In other words, error covariance added between 
the 23 rd and 24 th item in the single-factor model resulted in a significantly 
better fit for the model. 

Discussion and conclusion 

The study discussed the qualities that teachers should possess in learn- 
ing environments that use the constructivist approach and the importance of 
teachers in learning process, and highlighted the need for determining teach- 
ers' attitudes toward the constructivist approach. Thus, the study dealt with an 
attempt to develop an attitude scale of constructivist approach for science and 
technology teachers. A general literature review revealed similar studies, 
though not exactly the same. Kesercioglu et al. (2009) conducted a study on 
developing a scale on teachers' opinions about the constructivist approach. In 
a similar study, the same authors developed a scale on prospective teachers' 
opinions (Bahm et al., 2009). In a study, Karadag (2007) developed the "Scale 
on Teacher Competency about the Constructivist Approach". Fer & Cink 
(2006) investigated in their study the language equivalency, validity, and reli- 
ability of the Turkish version of the "Constructivist Learning Environment" 
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scale. Considering these studies, no other study was detected with the same 
characteristics as attitude scale of constructivist approach for science and 
technology teachers developed in the present study. Thus, the study is be- 
lieved to have an original value. 

The pre-applications for the development of the attitude scale were 
carried out with science and technology teachers employed in different prov- 
inces, each province being in a different region in Turkey. The analyses on the 
data obtained from the pre-applications showed that the scale can be devel- 
oped with a single-factor structure and thus, the single-factor structure in 
question was tested by confirmatory factor analysis. The results of the confir- 
matory factor analysis demonstrated that the single-factor-corrected model for 
the scale had a better fit with the data when compared to the single-factor 
model. In the light of the results of the study, it is believed that: (1) The scale 
could be used by researchers in experimental and descriptive studies with dif- 
ferent factor structures; (2) Further studies that will employ the scale might 
deal with testing its factor structure and its compatibility to the obtained struc- 
ture, as well as its use in different samples; (3) Different studies on scale de- 
velopment should be conducted to identify teachers' affective qualities in and 
out of classroom environment by considering teachers' role in the constructiv- 
ist approach. 
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Abstract. Rapid and deep changes in economics and business 
environment along with the dynamic development of computer art and 
communication technologies represent the main factors identifying the 
development in the area of simulation business games. These games may be 
considered a strange, content-determined group of simulation games. The 
description of their content specialties, basic elements, and possibilities of 
their use are the essence of our report. In the conclusion we present a short 
research carried out at the Faculty of Management of the University of Presov 
in Presov where we made an investigation of the students' opinions on the use 
of business games in the university educational process. 

Keywords: simulation business games, process of education, future 
managers 



One of the methods of university education on the basis of experience 
is the use of simulation games. A simulation game is most frequently defined 
as a technique securing an artificially created environment that copies chosen 
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features of real situations, which enables the participants observe the results of 
their decisions and react to them (Angelides & Paul, 1999). It is then possible 
to regard business games as a strange, content-determined group of simulation 
games. These games simulate a hypothetical business, economic, or 
managerial environment and thus enable an active social communication of 
the real players in quasi real business conditions. 

When defining the term simulation business game" it is necessary to 
begin from the general level because the group of business games is actually a 
subset of a broader, more general group of simulation games, which are not 
only business-based. The term „simulation game" is a compound phrase 
containing the terms „game" and simulation". The term game is usually 
defined as a structured activity, in which two or more participants compete 
according to certain rules to reach a certain goal. Kirk (1997) similarly defines 
game as a set of activities which require performing tasks, playing assigned 
roles, and following conventional rules, which then leads to the achievement 
of the preset goals. Simulation (from Latin simulo) means to imitate. 
Simulation game can be thus defined as a set of structured and dynamic 
interacting particles which mutually affect one another for the purpose of 
reaching a certain goal. These relations have partly a pre-arranged character 
and partly they are randomly created by the participants of the game (Siegel, 
1977). Simulation game therefore includes both aspects, the aspect of 
simulation represented more or less by a formal dynamic model of a chosen 
part of reality, and the aspect of a game represented by an active participation 
of real players. Simulation in a simulation game is then periodically 
interrupted for the purpose of evaluation of their results which are an outcome 
of the previous behavior and decisions of the players. 

The most influential approach in the area of business education is 
Kolb's experiential learning theory. According to Kolb, learning is most 
effective when it is directed and controlled by the learner and based on the 
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learner's own practical experience, thus it has a concrete sense and meaning 
for this person (Pavlica et al., 1998). In accordance with their model, 
individuals learn effectively when they intentionally transform their concrete 
experience, reality and problems they encountered and are related to them by 
means of reflective (thoughtful) observation. They analyze the behavior which 
lead to an experience, human relations and surrounding factors which affected 
this experience, and for future use they create an abstract image - their own 
perception of reality. The whole process of learning continues with a phase of 
active experimentation which leads to the new experience that is to be 
analyzed, named, and understood. 

1. Concrete Experience 

(ense-perception and feelings) 

„Activists" 



4. Active Experimentation 
(aplication, activity) 
„Pragmatists" 



Observation 



observation) 



2. Reflective 



(hindsight at the experience, 



.Reflectors" 



3. Abstract Conceptualization 

(thinking and categorization) 

„Theorists" 

Fig. 1. Kolb's experiental learning theory (after Petty, 1996) 
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Effective learning assumes remembering the cyclic process of 
experiential learning. It is appropriate to always go through all phases of 
learning: experience and activities (a case study with a description of a 
situation where people from different cultures live together) followed by 
reflection (what happened, how individuals felt, who was/was not involved, 
what tasks were in the group activity, what was accomplished and how they 
proceeded, which questions were left unanswered, etc.). Reflection is 
followed by the development of conclusions from the experience, that is, 
theoretical conclusions about the theme or the process (procedure, ways of 
decision-making, etc.) created by the students. In this learning phase, students 
expand their knowledge by adding new information. Experimentation, 
questions, or tasks for the application of a concrete situation can warn the 
learners that even theoretical conclusions are „useful" because thanks to them 
we can solve a problem and look for possibilities of their use. Having an 
opportunity to experiment is an essential „anchor" of knowledge in learning. 

According to the approach to learning, students are divided into four 
types: those, who gain information primarily from a direct empirical 
experience are so-called „ Activists" (they do not have a problem to participate 
in activities). Activists participate in new situations fully and without 
prejudice, they are open, understanding, and prone to excitement. They jump 
into new activities without thinking, their days are full of activities. They 
solve problems on impulse and react dynamically to new experience. They are 
sociable and look for contacts with other people. Sometimes they are 
inconsiderate when they try to assert themselves as the centres of attention. 

Then in accordance with the „cycle of learning" there are students who 
rather observe and from their observations they form their opinions about the 
world (so-called „Ref lectors"). Reflectors keep distance, they observe things 
from different perspectives and different angles. They use various ways to 
collect data and they think them through before they arrive to the conclusions. 



205 



Once the collection of the information is completed, they analyze it 
thoroughly and reconsider the possible consequences. They are precise and 
thorough, and usually not very active. They create a calm, although quite 
impersonal aura around themselves. 

Among students there are also „Theorists" who create mental 
constructs for themselves. They use analytical thinking, they are capable of 
categorizing and comparing, and they like lectures and projects. Theorists 
examine problems step by step by a vertical and logically correct way. They 
tend to be perfect and avoid resting until they are certain that all things are 
arranged. They like analysis as well as synthesis, basic principles, theories, 
and models. Logic is good. They are not prone to being emotional, they are 
analytical and respect only rational objectivity. They treat problems mainly by 
using logic. 

What is characteristic for „Pragmatists" (experimentators) as learners 
is that they like taking risks, they verify and evaluate things on the basis of 
experimentation or practical realization, and their starting point when learning 
is the real world. Pragmatists like trying new ideas, theories, and techniques in 
confrontation with the practice. They approach new ideas positively and 
realize them practically. Their desire is to try all new ideas and inspirations in 
practice immediately. They act swiftly and skillfully when doing things they 
like. They are practical and realistic, having both feet on the ground. They like 
making practical decisions and solving problems. Problems are a challenge for 
them. 

The essence of simulation business games is creating a quasi real 
environment within which the participants gain important experience for the 
following reflection. Simulation business games thus enable the development 
of all components of human capital (not just, for example, knowledge). The 
development of human capital is therefore more complex and it takes place on 
all levels. At the same time it is more effective because it stems from the 
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participants' own practical experience. They can contribute to the 
identification of possible problems in this area and to finding an optimal 
solution so that the key knowledge, abilities, and skills (whether existing or 
acquired) could be more effectively used when fulfilling the goals of the 
company. 

Forssen-Nyberg & Hakamaki (1998) emphasize these basic features of 
simulation games: (1) every simulation game must be a reflection of reality; 
(2) a simulation game must involve an active social communication of live 
participants; (3) one of the goals is the evaluation of reality, self-evaluation, 
and reflection. 

The first simulation games feature clearly results from Kolb's 
requirements. If an experience in the game should be the basis for further 
process of learning, it must be realistic, or quasi realistic, thus gained from a 
real environment or a reality very similar in relevant aspects. Such 
environment is created by the game rules. An advantage of simulated 
environment is its safety, which has usually a positive influence on the whole 
process of learning. 

Basic components of a simulation game 

It is possible to say that an own simulation game is a system consisting 
of certain elements and mutual bonds between these elements. Angelides & 
Paul (1999) identified the basic elements that create the environment of a 
simulation game. Game goals (the goals of the players in a game) define the 
victory in a game. They may be considered as a basic impulse which directs 
the player and keeps the game going (along with other impulses). The desire 
to win is an important motivation factor for the participants of the game. 

The basis of every simulation game is its script, which defines its basic 
subject matter, content orientation, and initial conditions, and which 
concentrates on every important aspect of successful participation in a 
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simulation game. On the basis of the script, the individual roles are defined. 
The roles are persons or functions assigned to individual students, players 
(teams). They determine motivations, formulas for behavior, and relations to 
the other roles within a simulation game. The roles have their models in a 
simulated reality. There are three types of roles: (a) played roles - based on 
the game script, built in the course of the game, represented by live players 
who perform their actions and make decisions within their course; (b) 
simulated games - built in the course of the game, but not assigned to live 
players; their actions and decisions are simulated on the basis of simulation 
models or game rules; (c) pseudo-roles - not based on the game script; the 
roles with the purpose to fulfill the immediately needed function (for example, 
judges or technical experts). 

The definitions of individual roles must progress in a close tie-up to 
create the rules of the game. These rules regulate the behavior of players, who 
act according to individual roles and situations that may come up during a 
game. However, they may also contain the conditional reactions from the 
environment, meaning they may express the actions of people which are not 
part of the game (simulated roles) but their reaction is relevant for the 
behavior of real players - played roles (Coleman, 1975). If the rules contain 
these conditional reactions, it is necessary to create them on the basis of the 
gained theoretical or empirical information. If the reactions from the 
environment are part of the rules, the creators of the game must have a clear 
idea about the set of possible reactions of the system to the stimuli that come 
from the live players (played roles). Simulation games use both types of these 
rules because one part of the environment presented within a simulation game 
is always simulated, and one is always represented by means of played roles. 

Coleman (1975) defines 5 kinds of rules: (I) procedure rules - describe 
how to play a game, and define the way the game progresses. They are based 
on empirical observations of the presented reality and they implicitly involve 
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theoretical assumptions about functioning of the processes presented by the 
game; (II) rules that restrict behavior - oblige what players (individual roles) 
must or may not do. They help to define individual roles. They must be in line 
with the responsibilities of the individual roles in real life, imitated by the 
game; (III) rules defining goals - exactly define the goals of individual roles 
within a game. It is particularly important to make sure that the role is 
correctly defined in accordance with its goals and motivations; (IV) rules 
defining reaction of environment - specify the reaction of the simulated part 
of the game environment. They are directly tied to the simulated roles. These 
rules regulate reactions of that part of the environment which is not presented 
in a game by real actions of live players (played roles); (V) controlling rules - 
define the outcome of breaking of the rules by players (played roles). The goal 
of exercising the controlling rules is to ensure following the game rules and to 
clearly define the way of correction of their breaking. 

Games are divided into a certain number of stages. Each cycle is 
further divided into several steps. The individual steps are collections of 
activities which progress in a certain sequence within one cycle, and thus push 
the game forward. The most typical is the cycle of four steps: 1) initiation - 
result of a concrete impulse. The players become familiar with the script or 
new data and information which are a result of the preceding cycle; 2) 
planning - takes place on the basis of analyzing the available information; 3) 
action - based on the decisions adopted according to the results from the 
preceding step, certain activities which should lead to the given goals take 
place; 4) evaluation - the last step of the cycle. Simulation is paused in order 
for the discussions over the results from the given cycle to take place. 

After evaluation, a new cycle begins, and its first step is again 
initiation. The function of initiation is fulfilled by so-called impulses. They are 
events or problem situations which force players (students) to concentrate on a 
certain aspect of the simulated problem. Impulses may be initiated by the 
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teacher (lecturer of the game) or they might be initiated by the students 
(players) themselves by means of their actions. They may be prepared or 
spontaneous. 

Angelides & Paul (1999) then divide games into system games and 
role-plays. System games focus on the mutual relations and relations among 
the elements of the economic, political, or social system, and players develop 
their own formulas for behavior within the defined roles. In the system of 
role-playing, players focus on the concrete real-world positions and relations 
among these positions. Ferencova (2008) defines role-playing as an active 
teaching method based on a script according to which the participant in a 
group should play certain roles. It is a very effective tool which requires a 
carefull approach. Other non-traditional, innovative forms and methods of 
experiential learning in higher education are also described in works of 
Zahatfianska (2009), Ferencova & Birknerova (2009), and others. 

It can be stated that there are many possibilities for an effective use of 
simulation business games for educational purposes. We include such business 
games in the process of education at the Faculty of Management of Presov 
University in Presov as part of the subject called Organizational Behavior. 

Research 

The research realized at the end of the term involved simulation 
business games which we included in the process of education within the 
subject called Organizational Behavior. The main objective of the research 
was to find out the opinions of Management students on this form of teaching. 
The questionnaire was given to 213 students of the fourth year at the Faculty 
of Management of the University of Presov. 

Question 1: What is your opinion on the teaching of Organizational 
Behavior by means of simulation business games? 
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Majority agreed that this form of teaching is a great contribution 
because it leads them to creativity. During seminars, they gained a positive 
image of themselves, self-assurance, and they learned how to resist 
constraining, to take more risks, to be more independent, and to be more self- 
confident. Besides motivation to creativity, they learned how to evaluate and 
assert themselves. When describing their answers, we can talk about the 
mentioned motivation to creativity, creativity in human relations, and 
creativity in values which support creativity. 

Students learned how to motivate, develop their knowledge in 
meaningful units, support the development of independence, self-evaluation 
and responsibility, to develop self-assurance and self-confidence, the 
willingness to take risks when solving problems, and to develop individual 
abilities. They learned hot to initiate the production of thoughts, ideas, 
questions, as well as how to create a creative atmosphere in a group, where 
also humor is applied. 

Question 2: Were the seminars carried out by means of simulation 
business games a contribution for you as future managers? In what? 

Majority of the respondents agreed that during one term they gained a 
great number of new experience and knowledge, and they adopted new 
principles which can be used in real life. We summed up the most frequent 
answers to the question what they liked about the games: (i) Active 
participation of each member of the group; (ii) Respect for the other members 
of the group; (iii) Open manifestation of own feelings and opinions in front of 
other students; (iv) Providing a feedback, backward information about how 
one member of the group is affected by the behavior of other members; (v) 
Experimentation with own behavior on the basis of use of the feedback 
information. Self-understanding by means of self-reflection as well as other 
people (so-called social feedback); (vi) Everyone has a right to stop the action 



211 



in a group and ask for explanation if something is unclear; (vii) Everyone has 
a right to be given audience. Other students listen to every person talking; 
(viii) If someone wants to participate in any activity, it is their right to do so; 
(ix) Students learned how to speak briefly and to the point, not avoiding the 
actual topic; (x) Members of a group speak for themselves. When forming 
their thoughts, they differentiate between their own opinions and thoughts, 
and opinions and thoughts of others; (xi) They also learned how to speak 
directly. If they want to announce something to someone, they name the 
person and speak to that particular one. They do not speak in the third person; 
(xii) Members of a group differentiate the activity from the person, they do 
not react to the person but to their demonstration. Information and reactions 
are related to the activities, action, and opinions, not to the person as such; 
(xiii) There is a rule of discretion and information confidentiality in a group. 
Everything mentioned within one group is their shared property. 

Question 3: Which methods that were used in seminars do you 
consider most interesting ? 

Majority of the respondents stated that the most interesting for them 
was the practice in communication competence. They gained experience from 
the exercise of non-verbal communication, for example face-play, posture, and 
look, as well as verbal mo no logical and social communication. A well-spoken 
dialogue presumed respect for the following requirements: interconnection of 
ideas, no enforcing of topics, approximately the same time entry of 
participants, no interruption when speaking, no humiliation, no ironization, no 
sermonizing, toleration for other opinions, no blaming, no enforcing of 
spontaneous emotions, etc. Students appreciated the exercise in dialogue 
communication and they also made a motivating evaluation of group 
discussions, which can be related to any topic and which build closer 
relations. They learned not only to express themselves in a clear and well- 
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spoken manner, but also to listen, understand, and accept opinions of others. 

The respondents also stated how contributive is gaining assertive skills 
by menas of the method of assertive obligations" through which they gained 
control over their behavior because they learned how to give a brief and 
honest explanation for the causes of their behavior. They learned to respect 
personal rights, avoid confrontation, work on a compromise which would suit 
both parties, and also control own emotions. 

Conclusion 

At last we can conclude that business simulation games may be used 
as a tool for development of human and total intelectual capital of a 
corporation. If respecting the mentioned principles, they can be an effective 
tool for increasing the human capital of the corporation management. The goal 
of the games is to create a competition atmosphere for cooperation of students 
and their abilities to organize team work, to form visions of fictitious 
corporations, to concentrate the effort of co-workers on sharing mutual values, 
to gain and process information, make decisions, give tasks and motivate, to 
deal and negotiate. Students actively participated in the process of education, 
they learned new knowledge, skills, and abilities, reaffirmed their previously 
acquired knowledge, changed their values and attitudes, and they were able to 
include the newly gained knowledge in the context of real life. Seminars 
enabled them to understand human behavior better. 

In order for simulation games to be successful, during one term, 
members of the groups had to create harmonious relations by means of getting 
to know and supporting each other. There were constant group processes 
among them. Each student could, on the basis of experiential learning, verify 
how difficult is to influence or even change their own behavior in a group. 
Attendance at the simulation business games enabled students to adopt new, 
better group behavior. The games are an example of complex education of a 
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quite strange kind which involves new knowledge, understanding, new 
attitudes and skills. The non-traditional way of teaching enabled each member 
of a group to experiment with their own behavior. Each student could then 
verify how the new elements influenced their behavior. Active participation in 
the games during a seminar enabled students to uncover the relation between 
their internal problems and difficulties they experience during interaction with 
people. Members gained a deeper view into their social performance and thus 
they realized how their behavior affects other people. The primary goal of 
simulation games was to achieve that the participants change their behavior in 
such way that would make them more successful in social situations. We 
believe we reached this goal. 

NOTES 

1. Aversion of that paper has already been published (2010) in Manazment 
v teorii a praxi, 6(1), 4-14. 
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Abstract. In recent years the use of virtual lab software has become 
ubiquitous in education settings. The purpose of the current study is to de- 
velop an Evaluation Scale to allow the easy and fast assessment of virtual lab 
software. During the development of the Evaluation Scale, theoretical and 
experimental studies investigating the effects of different software on learn- 
ing, particularly in terms of usability, were utilized. The Evaluation Scale was 
created by adding new attributes to pre-existing scales, and comprises three 
sections - attributes related to the interface of the software; attributes related 
to its use as a material in education; and attributes related to product and ser- 
vice support - and 79 items. Testing of the Evaluation Scale was carried out 
using two different virtual lab programmes, with the help of a checklist. The 
evaluation was carried out by physics teachers and academics that had previ- 
ously used similar software, and consistency between the results was consid- 
ered to represent inter-rater reliability. At the end of the study, the usability of 
the Evaluation Scale was tested, and the instructor evaluations regarding the 
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usability characteristics considered sufficient and that require improvement in 
virtual lab software were also investigated. 

Keywords: virtual labs, usability, evaluation scale, physics education 



Introduction 

The need for technology increases with the development of special 
teaching methods in education. The variety of materials used in education 
increases in parallel with the rapid change in technology. This diversity pro- 
vides teachers with assistance in teaching, while presenting distinctive envi- 
ronments and applications for students relating to their field of study. Re- 
cently, virtual labs have become ubiquitous in science and engineering educa- 
tion. Virtual labs enable students to repeatedly carry out experiments in a safe 
environment during lessons. Jeschke et al. (2001) and Budhu & Coleman 
(2002) assert that the short-term purpose of virtual lab programmes is to sup- 
port actual physics laboratories, while their long-term purpose is to replace 
them. Virtual labs create a convenient learning environment that takes into 
consideration the individual's characteristics (Guzzi et al., 2005; Noor & 
Wasfy, 2001). These programmes also provide an affordable, safe, easy and 
ideal working environment. 

In addition to the information regarding in which field and for what 
purpose the virtual labs will be used, their attributes should also be specialized 
to their respective field. For example, the virtual lab to be used in physics 
courses should have different attributes to that one used in biology courses. 
This situation makes field-specific studies more necessary. Evaluation Scales 
prepared specifically for different fields would be beneficial for teachers and 
students alike. In order for virtual labs to make the expected contribution to 
students' achievement, they should be well-designed and have the required 
usability characteristics. Such software, which is preferred for individual edu- 



217 



cation and used for students' self-study, should be correctly designed and have 
functional software features. The literature review conducted showed that 
different perspectives were adopted regarding the usability attributes that a 
virtual lab programme should have, and that different attributes were used in 
each study. Some of these studies listed simulation software attributes (Budhu 
& Coleman, 2002; Nikoukaran et al.,1998; Subramanian & Marsic, 2001), 
while others investigated the use of simulation software in education (Gab- 
bard, Hix & Swan, 1999; Jensen et ah, 2004; Serra et al., 1999; Weissmann & 
Yahel, 1999). 

All these distinctive perspectives create a problem for school admini- 
stration, teachers and students, who are faced with the following question: 
Which attributes should be taken into consideration in the selection of virtual 
lab software? Bringing together and developing the attributes formed from 
different perspectives would provide benefits to teachers and students using 
virtual labs. Indeed, many studies indicate that teachers' attitudes towards 
computers become more positive as their knowledge and experiences regard- 
ing computers increase (Galanouli et al., 2004; Levine & Donitsa-Schmidt, 
1998; Potosky & Bobko, 2001; Rozell & Gardner, 1999; Williams et al., 
2000). Increasing the awareness of teachers regarding the selection and 
evaluation of software will also have positive impacts upon their attitude to- 
wards such software. 

The purpose of this study is to develop an Evaluation Scale that can be 
used to evaluate the usability of the virtual lab software used in physics les- 
sons. Furthermore, the usability of two different virtual lab programmes was 
evaluated with the help of the Evaluation Scale developed. The test stage of 
the Evaluation Scale was carried out, then the evaluation results of the teach- 
ers were examined. 
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Literature 

Virtual physics labs are highly interactive software, comprising simu- 
lations of real physics labs customized for the needs of researchers and stu- 
dents (Noor & Wasfy, 2001). These software programmes provide students 
with the opportunity to study under the control and within the knowledge of 
the teacher, and to learn using trial and error (Guzzi et al., 2005). The most 
important attribute of virtual physics labs is that they should have a highly 
interactive user interface. Users are able to perform experiments using the 
laboratory materials in any order by moving the objects using input devices 
(Scherp, 2002). 

According to Ozdener (2004), virtual labs are tools that simulate phe- 
nomena that cannot be investigated or observed in natural environments or in 
cases where the lab facilities are limited. Thanks to these programmes, users 
have the opportunity to learn by experimenting and testing using different 
parameters. For example, they provide the opportunity to perform experiments 
in different environments with different gravitational forces (e.g., on another 
planet or at the poles), and to investigate the incidents in detail by controlling 
the time (e.g., slowing down the movements of electrons in a conductor for 
easy observation). Furthermore, virtual labs also provide the opportunity to 
conduct investigations and experiments without harming any living creatures. 
Virtual labs are capable of simplifying experiments based on the user's skill 
level. For example, they enable users to understand the subject and solve the 
problem by showing multiple forces affecting an object directionally. 

Usability and attributes 

Usability is a quality attribute that assesses how user-friendly the user 
interface is. It is identified by Nielsen^ and Giindogan (2003) as having five 
important quality components: (1) Learnability: how easy it is for users to 
accomplish basic tasks the first time they encounter the design. Keeping com- 
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pliance to the standards that the user is accustomed is the functional usage of 
the program. Amongst such factors influencing the same are included the de- 
sign of the interface, language used, as well as its similarities in application of 
certain tasks (like opening-closing of the program) to other programs; (2) Effi- 
ciency: once users have learned the design, how quickly they can perform 
tasks. After the users receive usability training with respect to the program, 
they are capable of reaching the level to meet their requirements and carry out 
the procedures in very short notice; (3) Memorability: when users return to the 
design after a period of not using it, how easily they can re-establish profi- 
ciency. Is the nature of the program being easily remembered by the users, 
and therefore, the program is required to comply with the standards and have a 
simple interface; (4) Errors: how many errors users make, how severe these 
errors are, and how easily they can recover from these errors. Is its usability in 
such nature as avoiding the users making mistakes, in an active manner under 
accurate directives? It should enable facilities for the user to compensate any 
errors made; (5) Satisfaction: how pleasant it is to use the design. The usage 
of the program should be easy, with an esthetic, functional interface design, 
capable of meeting requirements of the users. The users should be able to 
carry out any applications they so desire, in an active manner without contra- 
dicting in their applications. 

Another key quality attribute that affects usability is utility. A positive 
reply to the question "Does it do what users need?" will be an important factor 
in improving the usability of the programme. Continuous use of the pro- 
gramme, the motivation for learning, being clear, and being beneficial are also 
important (Ezginci et al., 2006). 

According to Malloy & Jensen (2001), the usability attributes of vir- 
tual labs should be as follows: (1) Password Access: To enable the pro- 
gramme to make individual evaluations, users should be allowed to log-in to 
the system using an individual password. The performance of each and every 
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user should be measured and assessed by entering into the system under its 
own user name as well as password; (2) Examples: The programme should 
provide users with examples in order to improve usability. There should exist 
in the program sample experiments demonstrating how any experiment struc- 
ture is created. Such samples should be rather in the form of demonstrations 
and self-explanatory; (3) Selecting the Independent Variable: The programme 
should provide users with the facility to select any object and to create any 
experiment mechanism. While creating the experimental structure, the user 
should be independent. It should be able to create different experimental 
structures and observe the results of the same in a manner similar to those in 
real life; (4) Representing the Experimental Design: The programme should 
be capable of reporting the experiments performed by users. Any experimen- 
tal structures created should include presentations that are both mathemati- 
cally accurate, and also with the events depicted being similar to those in real 
life. They should enable the user to report the results pertaining to each and 
every experimental structure and compare the same under different parame- 
ters; (5) Setting the Dependent Variable: The programme should contain envi- 
ronments that encourage users to research. It should enable the comparison of 
the results under different features of the experimental structure so created; (6) 
Authoring: Users should be enabled to find different examples relating to the 
subject, to create the mechanisms explained, and to see and interpret the re- 
sults. The user is free to create experimental structures, and it should be able 
to observe the results of any experiment created in a manner similar to those 
events in real life; (7) Data Analysis: On the basis of their knowledge of the 
research design they create, users must choose appropriate data analyses. 
While creating the experimental structure, each and every object selected 
should be equipped with data (such as upper and lower limit values) in com- 
pliance with its features in real life; (8) Conclusion and Research Report: 
Users should be able to see the results of the experiment they created and the 



221 



experiment mechanisms they operated. Results of the experiment should 
possibly be presented graphically as well as in the form of reports, so as to act 
as exact equivalents of those in real life. At the end of the experiment, the 
program should be make mathematical calculations in an accurate manner and 
display a result similar to that in real life. 

Virtual labs 2) should have strong presentation that satisfies users. The 
content should be plain and clear, and not cause misunderstanding, and the 
subject should not divert the user from the relevant targets. Students should be 
able to select the experiment tools by looking at their shapes, placing them in 
the working environment using the mouse, and changing the links freely 
(Serra et al., 1999). 

According to Sanchez et al. (2004), students should be able to test the 
modules they create and change the attributes of the experiment tools. Fur- 
thermore, the links and experiment tools that have been selected for changing 
should turn a different color. Before adding a tool to the experiment mecha- 
nism, users should be able to test whether they are faulty, and to derive pre- 
liminary information about the operating order of the programme (Nikoukaran 
et al., 1998; Serra et al., 1999). Studies show that virtual lab programmes 
should be capable of running on a web browser using a form of presentation 
that tests and interprets the experiment mechanism created by students 
(Ezginci et al., 2006; Gustavsson, 2002; Keyhani et al., 2002; Lin et al., 2002; 
Shen, 1999; Yeung & Huang, 2003). 

Bateman et al. (1997) and Harrell &Tumay (1995) investigated the 
human-computer interaction by developing a variety of scales in a number of 
studies. The attributes prescribed in the scales show that educational software 
should be easy-to-use, motivating, and support learning in a number of ways. 
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Method 

The research model is both descriptive, aiming to determine the attrib- 
utes of the virtual lab software developed for use in secondary education 
physics courses as a result of the literature review, and methodological, aim- 
ing to develop an Evaluation Scale. Firstly, some of the virtual laboratories 
available were examined and an Evaluation Scale comprising 110 items was 
developed in line with the literature review. Subsequently, the scale items that 
were difficult to understand, determined to be immeasurable, or that partly 
match up with each other were identified, and necessary corrections were 
made as a result of the pilot work carried out. Based on the final arrange- 
ments, a dual Likert-type Evaluation Scale comprising 79 items was devel- 
oped. 

Methodological study group 

The Evaluation Scale was evaluated by forty nine physics teachers and 
five academics that had previously used virtual lab programmes. 

Data collection tools 

At the development stage of the Evaluation Scale, theoretical studies 
that demonstrate the attributes required for educational software and offer 
recommendations were reviewed and the usability attributes required for edu- 
cational software were identified. Furthermore, studies conducted in the field 
of learning psychology investigating the usability of different software during 
the process of learning were reviewed; thus, the theoretically identified attrib- 
utes were supported by the results of empirical research, and new attributes 
were added. 

Companies that develop simulation software and books dealing with 
human-computer interaction were also examined, with the data obtained 
forming the scale attributes. It was ensured that these attributes were of a 
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quality that could be easily understood and not open to different interpreta- 
tions. For example, the Evaluation Scale items were prepared in such a way 
that the respondent can only choose "Yes" or "No" answers. The respective 
study groups used two virtual lab programmes, so the symbol "C" indicates 
Crocodile Physics 401, and the symbol "E" indicates Edison4. 

The virtual lab programmes used in this study 

The following virtual lab programmes were obtained by contacting the 
companies that develop them. 

Crocodile Physics 401: This programme was developed by the Croco- 
dile Company, and provides a laboratory environment for some secondary 
education physics subjects (dynamics, kinetics, forces, waves, optics, and 
electricity). 
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Fig. 1. A screen capture of an experiment mechanism created using the 
Crocodile Physics 401 virtual lab programme 
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As can be seen from Fig. 1, there is a menu on the left-hand side of the 
screen providing example models classified according to subjects, learning 
objects, and the possibility of arranging the experiment environment. There 
are short-cut buttons at the top of the screen that allow the user to make 
changes to the experiment mechanism (e.g., copying, deleting, locking graph 
on/off, print, etc.). The experimental settings in the programme can be used 
both as symbols and pictures. Furthermore, five different users can simultane- 
ously use the programme on a computer network. 

Users are able to select the required object from among the ones pro- 
vided by the programme, move it into the experiment environment using the 
mouse, carry out necessary adjustments (rotating, changing values) and com- 
bine them. The experiment mechanisms have real-life features (sound, light, 
etc.) and the programme can create graphs (energy vs. time, speed vs. time, 
etc.) for the learning object selected. The programme also provides sample 
models and experiment sets. 

Edison4: This programme was developed by the Designsoft Company, 
and provides a laboratory environment for electricity/electronics subjects in 
secondary and higher education physics curricula. 

As can be seen from Fig. 2, the interface screen comprises three sepa- 
rate windows: the Control Panel, for making adjustments relating to the ob- 
jects being used, such as adjusting the type of current; the Schema Analyser, 
which symbolically displays the objects selected by the user and provides the 
work space; and Edison, a 3D view, providing users with a working environ- 
ment that looks like a real laboratory. The programme allows simultaneous 
use by multiple users on a computer network. 

Users are able to select the required object from among the ones pro- 
vided by the programme, move it into the experiment environment using the 
mouse, carry out necessary adjustments (rotating, changing values) and com- 
bine them. The experiment mechanisms have real-life features (sound, light, 
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etc.) and the programme can create graphs (energy vs. time, speed vs. time, 
etc.) for the learning object selected. The programme also provides animations 
about how to create the experiments, and allows the use of sample experiment 
and problem sets. 
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Fig. 2. A screen capture of an experiment mechanism created using the Edi- 

son4 virtual lab programme 

Collection and Analysis of the Data 

As in much qualitative research, the software analysis stage of the cur- 
rent study creates a situation partly based on interpretation. Because this sig- 
nificantly affects the reliability of this study, following the preparation of the 
analysis form, the thirteen participants forming the study group were re- 
quested to fill in the form using the software programmes. The consistency 
between the results of the inspection was considered to verify the reliability of 
the inspection (inter-rater reliability). 



226 



The scale developed for the purpose of determining the usability at- 
tributes of the virtual lab programmes was classified under three main head- 
ings, identified based on the literature review: attributes related to the inter- 
face of the software; attributes related to its use as a material in education; and 
attributes related to product and service support (Nikoukaran et al., 1998; 
Giindogan, 2003). Two different programmes were used to evaluate the 
Evaluation Scale, and the attributes specified in Tables 1-3 were sought. 

Table 1. Attributes of the Evaluation Scale relating to the User Interface 



Attributes 



1 



Can be used in the native language. 



2 



Can also be used in different languages. 



3 



Is compatible with the operating systems (Win XP, Vista, Linux, etc.). 



4 



Does not raise difficulties during the installation process. 



5 



Provides secure log-in opportunity for different users. 



6 



Requires extra hardware to be used (touch screen, microphone, etc.). 
Required hardware: 



7 



The experiment mechanisms created can be shared over the Internet and the Intranet. 



Holds to the standards accustomed by users (Menus, symbolic icons, etc.). 



9 



Users have the latitude to select and use any objects they want. 



11 



Has an interactive structure. 



12 



Creates a motivating environment for the user before starting experiments (For ex- 
ample, asks questions about the subject or displays up-to-date experiment mecha- 
nisms.) 



13 



Provides users with the opportunity to run the modules again and again. 



14 



Provides users with the opportunity to change the values of the experiment tools. 



15 



Starts with the statue of being not empty, (e.g. "1 kg" for a mass selected by user). 



16 



Users can adjust the running speed of the experiment setting as they wish. 



17 



Screen arrangement is printable. 



18 



Provides users with the opportunity to run multiple experiments simultaneously. 



19 



Provides the opportunity to change the common attributes (speed, mass, etc.) of mul- 
tiple experiment settings simultaneously. 



20 



Provides undo and redo functions. 



21 



Provides users with the opportunity to cancel while running. 



22 



Provides the opportunity to resume a previously created experiment. 



23 



Menus have easy-to-access location on the working environment. 



24 



Screen image can be copied to another environment. 



25 



Snap shots of the modules can be taken. 
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26 
27 



Has the multi-tasking feature (i.e. while a model is running, a new model can be 
designed simultaneously). 



Provides interface to other software. 



28 

29 



Provides auxiliary tools (calculator, etc.). 



Supports paths such as minimum and maximum values for components (i.e. it has the 
bottom and top limits the objects can get in the real life). 



30 
31 
32 
33 



Provides video-voice conference opportunity during multiple-user operation. 



Has timelines showing the real-life duration of applications. 



Provides the opportunity to correct an error in the experiment setting. 



When required, inactive or broken down tools can be added to the experiment sets. 



34 



When broken down tools are provided in the laboratory environment, it provides the 
opportunity to test them. 



35 

36 
37 
38 



Provides users with the opportunity to repair any inactive or broken down tools in the 
program. 



Provides users with the opportunity to change the working environment. 



Provides the opportunity to assign a password to an experiment setting created. 



Some tools of the experiment setting created by users can be classified as required. 
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Has the capability to reject out-of-rule data (giving successive different commands, 
selecting more than one tool simultaneously, etc.) which could prevent operation of 
the program. 



40 
41 
42 



Has a shortcut icon on the desktop. 



Allows use of shortcut keys (such as Ctrl+C, Ctrl+V) for rapid operation of the pro- 
gram. 



Allows users to work both over the Internet and from the CD. 



Remark: the answers should be 'yes' and 'no' 



Table 2. Attributes of the Evaluation Scale relating to the use of the virtual 
lab program as a material in education 





Attributes 


1 


It is capable of covering the curriculum of the target group. 


2 


The sample models match with the curriculum of the identified target group. 


3 


There are difficulty levels for experiments. 


4 


Makes curriculum recommendations to teachers for effective use. 


5 


Makes studying program recommendations to students for effective use. 


6 


Supports different teaching methods (project method, problem solving, etc.). 


7 


Convenient for use in group works. 


8 


Users are informed of their level. 


9 


Users can be evaluated based on their performance. 


11 


Users are provided immediate feedbacks. 


12 


Encourages users to do research (asking questions, proposing projects, etc.). 


13 


Experiment tools and sample experiments match with the learning and teaching 
attributes. 
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14 


Contains tutorials. 


15 


Provides examples relating to the subject. 


16 


The experiment tools show parallelism with the improvements in technology. 


17 


Examples show parallelism with the improvements in technology. 


18 


Has a structure that would assist in development of creativity of students by pro- 
viding the opportunity to perform experiments infinitely. 


19 


Allows users to manually create the graph relating to the experiment setting cre- 
ated (i.e. user draw the points, curves, etc. manually). 


20 


Combines all subjects relating to a specific field in a single module. 


21 


Provides the opportunity to save and load any previously performed works. 


22 


Has icon library. Icons can be called and run from the library and new icons can 
be stored in the library. 


23 


Provides different working environments depending on the level of users (normal, 
explanatory, instructive, etc.). 



Remark: the answers should be 'yes' and 'no' 
Table 3. Attributes of virtual lab programs as a product and service support 





Attributes 


1 


Has help menu. 


2 


Provides information to users about the experiment tools and experiment environments. 


3 


Provides detailed information about the fields of use. 


4 


Provides information and evaluations about the user groups (age, school, grade, etc.). 


5 


Provides user's manual. 


6 


Users are informed of any changes or improvements to the program. 


7 


Technical information can be obtained and consultancy services are provided for the pro- 
gram when necessary. 


8 


Scientific seminars are organized about the program in various places. 


9 


Users can send their recommendations and complaints by:: 

e-mail ( ) chat ( ) another method 




to the concerned people. 


10 


There is a discussion and communication platform on the Internet for the users of the pro- 
gram. 


11 


A free-of-charge trial version of the program is provided when requested. 


12 


The trial version can be obtained from, 
cd ( ) web ( ) 


13 


Information about the program can be obtained in the Internet environment. 


14 


There is a 7/24 free-of-charge help line for the users of the program. 



Remark: the answers should be 'yes' and 'no' 
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The results of the evaluation performed by academics for the two vir- 
tual lab programmes using Table 1 are provided in Table 4. Accordingly, it 
can be seen that Crocodile Physics 401 has 61% and Edison4 59%, of the at- 
tributes listed in Table 1. Even though the reason has the most of attributes 
that they have for interface usability, it shows that it is needed to be devel- 
oped. Attributes relating to the use of the virtual lab programmes as a material 
in education are shown in Table 2. The results of the evaluation performed by 
academics for the two virtual lab programmes using Table 2 are provided in 
Table 4. Accordingly, it can be seen that Crocodile Physics 401 has 57% and 
Edison4 54%, of the attributes listed in Table 2. Even though the programs 
have many attributes that are stated before, for using effectively in education, 
they should be developed. The attributes of virtual lab programmes in regard 
to product and service support are listed in Table 3. The results of the evalua- 
tion performed using Table 3 are provided in Table 4. Accordingly, it can be 
seen that Crocodile Physics 401 has 59% and Edison4 66%, of the attributes 
listed in Table 3. 

Table 4. The standard deviation relating to evaluation scores 
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Q: number of questions; n: number of participants; r: range; a: average; sd: standard deviation 
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Table 5. The standard deviation relating to evaluation scores 





n 


r 


a 


sd 


Crocodile Physics 401 


54 


28,0 


47,0 


6,4 


Edison4 


54 


29,0 


46,2 


7,4 



n: number of participants; r: range; a: average; sd: standard deviation 

As can be seen from Table 5, Crocodile Physics 401 received an aver- 
age score of 47,0 out of 79, and Edison4 46,2. In order to check the consis- 
tency of the evaluation, the results of the evaluations performed by the fifty 
four participants were analyzed in terms of the standard deviation and range 
values relating to the calculations. 

Conclusion and recommendations 

In this study, the usability attributes required for virtual lab pro- 
grammes used in physics lessons were converted into concrete and measurable 
attributes using three categories - attributes related to the interface; attributes 
related to the programme's use as a material in education; and attributes re- 
lated to product and service support - and a scale comprising 79 attributes was 
developed. The aim was for the scale to serve as a guide for the selection of a 
suitable virtual lab programme by students, teachers and school administra- 
tion. 

As a result of the usability evaluations performed on the basis of a full 
score of 79 points, the standard deviation is 6,4 for Crocodile Physics 401 and 
7,4 for Edison4. This difference is considered to have arisen from the fact that 
the academics and teachers who evaluated the Evaluation Scale have different 
perspectives and skills in relation to the use of such programmes. It may be 
worthwhile to examine this situation with a group with broader participation. 

The Evaluation Scale developed in this study can serve as a guide in 
the selection of a suitable virtual lab programme for teachers and education 
institutions who wish to use virtual lab programmes in order to achieve their 
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aims. Furthermore, the Evaluation Scale can act as a guide for students wish- 
ing to create experiment mechanisms and receive feedback relating to the ex- 
periments created. 

Another important result observed in this study is the differences in the 
educationalists' skills in using virtual lab programmes. It is quite striking to 
observe differences even in the results obtained as a result of the evaluations 
based merely on Yes/No answers. Limitations have been experienced in find- 
ing individuals, who have used such software in lessons, are specialized in this 
field and capable of evaluating such software. It would be worthwhile to re- 
peat the study with broader group of participants. 

It is important to develop measurement tools so that educational soft- 
ware can achieve specific quality standards. Today, a limited number of vir- 
tual lab programmes contain a limited number of experiments suitable for a 
specific target audience. It would be highly beneficial to develop virtual lab 
programmes in line with developments in technology and education, and to 
update the Evaluation Scale accordingly. 

The Crocodile Physics 401 and Edison4 programmes have been evalu- 
ated using the Evaluation Scale developed in this study. The evaluation of 
secondary education virtual lab programmes using the Evaluation Scale will 
aid companies developing such educational software during the design stage. 
This study was conducted based on the software used in a secondary educa- 
tion physics course. Conducting similar studies of other fields and levels is 
important in terms of the provision of access to evaluation scales for every 
field and level. Furthermore, it would be helpful to develop virtual lab pro- 
grammes of a higher quality, and to determine requirements for their use in 
different fields and at different levels. 
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Limitation 

In Turkey, the experts who can evaluate and use effectively virtual lab 
programs are not many. This limits the work group to 54 people. Because of 
this limitation, factor analyzing in developed the Evaluation Scale could not 
be realized. 

NOTES 

1. http://www.useit.com/alertbox/20030825.html 

2. http://www.13s.de/web/upload/documents/iensen-imej04.pdf 
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Abstract. In this study, information technologies, one of the biggest 
enablers of the modern supply chain management (SCM), are discussed. 
Types and ways of information technologies related to supply chain manage- 
ment are analyzed. Material Requirement Planning (MRP), Enterprise Re- 
source Planning (ERP), and electronic trade are discussed to provide an ex- 
ample. 

Keywords: supply chain management, information technologies, mate- 
rial requirement planning, enterprise resource planning 

Introduction 

Information and communication technologies (ICT) are one of the 
most important enablers of effective supply chain management. A great deal 
of interest in supply chain management stems from the availability of infor- 
mation and the methods to analyze this information to reach meaningful re- 
sults. New opportunities exist as electronic business gain importance, and es- 



pecially the widespread use of internet is increasing the interest for the infor- 
mation technologies (Simchi-Levi et al., 2000). 

Supply chain management consists of many functional areas in com- 
panies and it is affected by the communications of these groups. Thus, this 
paper aims to discuss the information technology structures of companies, 
supply chain applications and intra-company communications. 

Information technologies are a source of competitive power for many 
companies. Especially for service industries such as big retailers, transporta- 
tion companies, and airway companies where they have been started to widely 
used, information technologies have earned a vital role. 

The time and opportunities to reach information is very important for 
supply chain management which aims to increase service level and decrease 
the costs and lead times. Along with this, many companies are offering infor- 
mation technologies based services to their customers in order to gain com- 
petitive edge and sustain long term relationships with them. Such a service 
offered by a single company in an industry makes it an obligation for the rest 
of the companies competing in the same industry. According to the research 
conducted by Subramani (2004), relationship-specific intangible investments 
play a mediating role linking SCM systems use to benefits. Evidence that 
patterns of information technology use are significant determinants of rela- 
tionship-specific investments in business processes and domain expertise pro- 
vides a finer-grained explanation of the logic of IT-enabled electronic integra- 
tion. 

The technologies used in different departments in the company differ- 
entiate from each other by the time. For successful supply chains it is vital to 
integrate and standardize these technologies. 



Electronic trade 

Electronic trade transformed the traditional, physical trade into elec- 
tronic environment where there are new ways of communication between 
suppliers and customers. Operating an integrated supply chain requires a con- 
tinuous information flow between the parties involved in the chain (Lambert 
& Cooper, 2004). Depending on the extent of communication network, sev- 
eral concepts such as intranet, extranet, and internet can be defined. An intra- 
net is a private computer network that uses internet protocol technologies to 
securely share any part of an organization's information or network operating 
system within that organization. The term is used in contrast to internet, a 
network between organizations, and instead refers to a network within an or- 
ganization. An extranet is a private network that uses internet protocols, net- 
work connectivity. An extranet can be viewed as part of a company's intranet 
that is extended to users outside the company, usually via the internet. Elec- 
tronic trade is often used between the customers and companies, as well as 
among the companies. Shopping over the internet and checking emails are 
some of the examples. 

After the spread of internet and acceptance of certain internet stan- 
dards such as EDI (Electronic Data Interchange), electronic trade has gained 
importance and made the sales over the internet possible, as well as making it 
possible for customers to log in the database of companies and track the prod- 
ucts. EDI is the structured transmission of data between organizations by 
electronic means. It is used to transfer electronic documents from one com- 
puter system to another (from one trading partner to the other). It also refers 
specifically to a family of standards. However, EDI also exhibits its pre-Inter- 
net roots, and the standards tend to focus on ASCII (American Standard Code 
for Information Interchange)- formatted single messages rather than the whole 
sequence of conditions and exchanges that make up an inter-organization 
business process. 



Here are some of the advantages of the electronic trade (Simchi-Levi 
et al., 2000): (i) The companies and publishers gain a global existence, the 
choices for customers increase, and they can reach information easily; (ii) the 
companies increase their competitive power and service quality by making it 
possible for the customers to reach the services offered from anywhere and 
anytime. The companies can also track the customer preferences and demands 
on electronic environment; (iii) the companies can analyze the interest in dif- 
ferent products; (iv) the supply chain lead time decreases. Especially for 
books and software products that can be provided over the internet, this is a 
major issue; (v) since some of the companies playing role in the distribution 
of the products to the customers, even the sales points in some cases are not 
needed anymore, there is a serious cost reduction; (vi) the small companies 
with the lack of resources for big investments in structure and marketing gain 
a chance for competition; (vii) electronic trade has resulted in an increase of 
electronic companies selling and distributing only over the internet. These 
companies can provide the customers with the products for much cheaper 
prices since they do not have to maintain warehouses or sales points. 

On the other hand, certain barriers also exist in front of the electronic 
trade, namely: privacy issue; internet fraud; bad website design and service; 
undependable distribution and returns; competitions and conflicts among the 
buyers and the sellers; protection of intellectual knowledge. 

Material requirement planning (MRP) 

The raw material, parts and other components of the products are 
named as dependent demand. In order to manage this kind of demand, there is 
a need for a different method rather than the classical inventory management 
techniques. 

The difference in the management of inventories stems from the dif- 
ference in the structure of demand for those products. The demand for prod- 



ucts such as raw materials and parts that are used in the production of final 
product is called dependent demand. For instance, since the demand for parts 
and materials required for the production of automobile depends on the 
amount of demand for automobile, it is classified as dependent demand. On 
the other hand, demand for automobile is an independent demand as it is not a 
component of another product. 

Dependent demand exhibits a discontinuous nature as opposed to the 
continuous nature of independent demand. That is because certain components 
are used in large lots in certain periods of the production line and not used at 
all in other periods. 

For instance, the same company might be producing different products 
in different periods of the year. Some parts of these products might be com- 
mon in every product. Thus, the company always has to keep such compo- 
nents in the inventory. However, some parts are only required for certain 
products. So they will be needed in periods where these products will be pro- 
duced, resulting in discontinuous demand for these types of parts (Sagbansua, 
2006). 

As a result of that characteristic, the products with independent de- 
mand should be stocked continuously, while the products with dependent de- 
mand should only be stocked just before the time they will be used in the pro- 
duction process. The fact that the dependent demand products are known in 
advance, the need for safety stock is eliminated or reduced to a minimum. 

MRP is a computer-based system designed to organize the timing and 
ordering of the dependent demand products. The demand for the raw material 
and components of the final product are calculated by using the demand for 
the final product and it is determined how much and in what quantity to order 
from these components and raw material, considering the production and lead 
times and counting back from the delivery time of the product. Thus, the de- 
mand for the final product is used to calculate the demand for the components 
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in lower levels. This process is divided into planning periods and the produc- 
tion and assembly functions are organized, resulting in lower inventory levels 
along with ensuring the timely deliveries of the final product. 

From this perspective, MRP is a philosophy as much as it is a tech- 
nique and a time management as much as it is an inventory control method. 

Ordering and timing processes were facing two difficulties in the past. 
The first one was the difficulty of production scheduling, dealing with the 
changes in the orders, and tracing many parts and components supplied by 
many suppliers. Due to this complexity, several policies have been proposed 
in the literature. Minner (2003) provides an overview of multiple-supplier 
models. The second difficulty was the lack of distinction between the depend- 
ent and independent demand. The techniques designed for the independent 
demand was being used for the dependent demand as well, resulting in high 
levels of inventories. Consequently, inventory planning and production sched- 
uling were major problems for the manufacturers. 

The manufacturers in 1970s have started to realize the need for a dis- 
tinction between these two types of demands and different approaches to util- 
ize for each of them. Many companies have left the record keeping and com- 
ponent requirements to the computers using MRP system. 

MRP starts with a schedule for the final product, and this schedule is 
transformed into another schedule ensuring the timely delivery of the compo- 
nents and raw material required in the production of the final product. Thus, 
MRP is designed to answer three questions: What is needed? When is it 
needed? How much is it needed? 

The inputs for the MRP system is a bill of material, a main schedule 
showing when and how much of the final product is needed, and an inventory 
records file showing how much inventory is at hand or how much is ordered. 
The planner determines the requirements for each planning period, using these 
inputs. 
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The outputs of the process are the planned order schedules, order con- 
firmations, changes, performance control reports, planning reports, and ex- 
ception reports. 

In a discrete parts manufacturing environment, material requirement 
planning (MRP) is carried out without considering the manufacturing resource 
capacity. As a result, during implementation, adjustments in planned orders 
may become necessary. Pandey et al. (2000) present a finite capacity material 
requirements planning algorithm (FCMRP) to obtain capacity-based produc- 
tion plans. 

Theoretically, there is no need for safety stock in the inventory sys- 
tems based on the dependent demand, which is one of the main benefits of the 
MRP approach. After the main schedule is prepared, it is assumed that there is 
no need for safety stock when the managers can see the amount of usage. 
However, exceptions may occur in practice. For instance, variable waste ratios 
can cause disruptions in the operations. Moreover, the higher production times 
than what is expected and late deliveries of the components can also cause 
problems in the production process. Although the stakeholders of a supply 
chain make part of the same system, they take decisions which often ignore 
the interdependencies which in return disrupts the operations (Thomas & Grif- 
fin, 1996). It can be argued that using safety stock would eliminate the dis- 
ruptions in the operations but it becomes more complex in multi-level pro- 
duction systems, as insufficient amount of any component will disrupt the fi- 
nal product production. Also, using safety stock would eliminate one of the 
biggest advantages of the MRP; operating without safety stock. 

MRP systems deal with such problems using different methods. The 
goal of the managers is to find out the operations with variability and deter- 
mine the extent of this variability. In situations with variable lead times, con- 
cept of safety lead time is used rather than safety stock. This concept requires 
to order the components to receive before the time they will be needed; thus, 
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eliminating the possibility of waiting for these components, or at least mini- 
mizing it. If there is variability in the amounts of components, a certain 
amount of safety stock can be held but the managers must carefully calculate 
and analyze the cost of such a safety stock. Usually, the managers choose to 
hold safety stock for the situations where the demand for the final product 
varies, and the safety lead time is not possible. 

Wacker (1985) has presented a theoretical MRP model which includes 
both demand and supply uncertainties from quantity and timing variations. 
The model suggests empirical methodologies to estimate the variances of final 
outputs and components for estimates of safety stock requirements to reduce 
uncertainty. Wacker suggests a methodology for safety stock estimates to al- 
leviate demand uncertainty for trade-to-stock organizations and made-to-order 
organizations. He also suggests methodologies to estimate safety stock for the 
production systems to alleviate supply uncertainty. 

The managers must be sure of the lead times especially when the com- 
ponents are expected to reach the production point just before they will be 
used. The early component entries would be increasing the current inventory 
levels, while the late entries would delay the other operations, resulting in im- 
portant losses and extra costs. Considering this fact, the managers choose to 
show the lead times longer than they are, accepting certain amounts of early 
entries. 

Choosing a lot size for orders or production is an important issue both 
for the dependent and independent demand products. Usually, the economic 
order quantities and economic production quantities are used to the independ- 
ent demand products, whereas many different methods are used for the de- 
pendent demand systems, stemming from the fact that no method exhibits an 
obvious advantage over the others (Taha, 2006). 

The priority of the inventory management for both of the demand 
types is minimizing total of the ordering and holding costs. The independent 
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demand exhibits an even distribution during the planning horizon while the 
dependent demand has a more intermittent structure and a shorter planning 
period. Thus, it is more difficult to calculate economic lot quantities. 

Anderson et al. (1981) report on a simulation study of hierarchical 
planning methods, which can be utilized in connection with material require- 
ments planning. The company considered produces one final product having a 
complex structure. The factory is functionally organized. Two different cases 
have been studied. In the first case there were both seasonal and independent 
stochastic variations in demand and in the second case only stochastic varia- 
tions. 

A simulation experiment that compares alternative procedures for de- 
termining purchase quantities in MRP systems when quantity discounts are 
available, is reported by Benton (Benton & Whybark, 1982). 

MRP has many benefits both for production and assembly operations. 
Some of these benefits are listed here: low levels of in-process stocks, a possi- 
bility to track the component needs, a possibility to evaluate the capacity re- 
quirements suggested by the main schedule, a possibility of distributing the 
production time. The conditions required to successfully and efficiently utilize 
and use the MRP system are: computers and software should maintain the re- 
cords and execute the calculations; computers should be accurate and updated 
together with integrity of the information (main schedules, bill of material, 
inventory records). 

Enterprise resource planning (ERP) 

ERP is a system originated from the need for the integration of the 
standardized record-keeping to enable the information sharing between differ- 
ent units of the companies. It responds to the needs of all these units by link- 
ing all units and functions in the company to a computer system. 
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A wide range of software to serve the employees in every unit is re- 
quired. In fact, every unit possesses its own computer system and these sys- 
tems are designed to enable these units to execute their duties at a maximum 
level. ERP enables the information sharing of all units and communication 
with each other by bringing all of these systems in an integral software pro- 
gram supported by a common database. 

Conclusions 

The traditional purchasing and logistics functions have evolved into a 
broader strategic approach to materials and distribution management known 
as supply chain management. Information technologies as one of the biggest 
enablers of the supply chain management, is discussed in this research. Types 
and ways of information technologies related to supply chain management 
such as electronic trade, MRP and ERP are among the examples provided. 

Many employees are using the information provided by MRP in manu- 
facturing companies with this system. Production planners, production man- 
agers, customer service representatives, purchasing managers, and inventory 
managers are some of them. The benefits of the MRP system depends heavily 
on the availability of the usage of computers which will maintain updated data 
about the component needs. 

Accuracy has a vital role in a successful MRP system. The mistakes in 
inventory records or bill of material would result in missing parts, over-or- 
dering of some products and under-ordering of others, deviations from the 
production schedule, all of which cause bad results such as low level of cus- 
tomer service, inefficient use of resources, and untimely deliveries to the cus- 
tomers. Moreover, MRP system can be difficult to utilize and expensive. 
Thus, the companies planning to use this system must carefully evaluate the 
benefits and the necessities of MRP. 
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Electronic trade has eliminated the barriers to do business internation- 
ally. Even the small companies have started to compete in international mar- 
kets. The developments in communication and transportation industries are 
the main enablers of this trend. The companies can market their products to 
the customers anywhere in the world over the internet. The customers also 
benefit from the developments by gaining access for more information and 
product alternatives. 

Future research will be conducted to introduce an MRP model for 
multi-echelon inventory systems and include the experimental results of the 
model utilization. 
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OT CPEflHOTO yHHJIHIIJE K1>M 
TEXHHHECKHH YHHBEPCHTET - HJIH 
EflHA TPYflHA TOflHHA 3A 
CTyflEHTHTE-IIl>PBOKyPCHimH 



KaTH flHIHJIHEBA 

TexHuuecKu ynueepcumem - Ccxftun 



Pe3H)Me. ripexoAtT ynHJiHine - yHHBepcnreT e npoSjieivieH nepnofl, 

CBtpsaH C pa3JIHHHH npOMCHH H Tpy^HOCTH 3a nOBeneTO ntpBOKypCHHLI,H B 

pa3JiHHHHTe BHcniH yHHJinma. JlnncaTa Ha HaBHnn 3a caMOCTOjrrejiHa yneSHa 
no/iroTOBKa h HecTaSnuHaTa ocHOBa ot 3HaHHa h yvieHHa 3a OBJia/iaBaHe Ha 
yneSfflia MaTepnan no MaTeMaTHKa Ha no-BHCOKO hhbo, ot e^Ha CTpaHa, 
KaKTO h pa3JiHHHaTa opraHH3au,Ha Ha yneSfflia nponec ot Apyra CTpaHa, 

BOAST flO CepH03HH TpyflHOCTH. HaCT OT HbpBOKypCHHHHTe He 3HaaT KaKBO 

tohho 3HaaT h KaKBO TpaSBa #a 3HaaT. He hm e acHO 3amo Tpa6Ba #a ynaT 
yneSHH tcmh Ha onpeflejieHO hhbo, a h He 3HaaT KaK jx& ynaT TOBa, KoeTO 6h 
TpaSBano jx& 3HaaT. HacToamaTa CTaraa e onHT 3a KnacH(|)HKanHa Ha 

KJIIOHOBHTe npoSjieMH H eBeHTyajIHHTe npHHHHH H H3TOHHHU,H 3a T8XH0T0 

B"b3HHKBaHe b yneSfflia nponec no MaTeMaTHKa b TexHHnecKHTe bhchih 
ynHJiHina. IioconeH e KOMnneKC ot MepKH, kohto 6nxa cnocoScTBann 3a 
npeoflOJiaBaHe Ha npoSjieMnre b to3h npexo/ieH nepnofl. Pe3yjiTaTHTe ce 
6a3npaT Ha npoynBaHe Ha nyac/iecTpaHHHa onHT, KaKTO h Ha aHKeTa h 
npoBe/ieHH pa3roBopn c npenoflaBaTeiiH ot TaKHBa yHHBepcHTeTH. CnnTaMe, 
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ne c MajiKH pa3JiHKH h floirbJiHeHHa oScbac/iaHHTe npoSjieMH ca oSihh 3a 
noBeneTO HHCTHryuHH Ha BncnieTO o6pa30BaHHe, ict/ieTO ce npeno/iaBa 
BHcnia MaTeivtaTHKa KaTO 6a30Ba, ho cnoMaraTeima flHCUHnjiHHa. 

Keywords: mathematics education, transition secondary - tertiary 
degree, mathematics support, diagnostic testing, teaching and learning process 



IIpexoflBT "YnHJiHiue - yHHBepcHTeT" e npoSjieMeH nepnofl, CBi>p3aH 
c pa3JiHHHH npoMeHH h Tpy/iHOCTH 3a noBeneTO HbpBOKypcHHHH b 

pa3JIHHHHTe BHCHIH yHHJTHIUa. HaCT OT TC3H Tpy^HOCTH npOH3THHaT OT 

HeoSxoAHMaTa a^anrauHa kt>m ejjjm hob eTan ot TexHHa >khbot. MHoro ot 
MJia/jHTe xopa HMaT HeacHH npeflCTaBH 3a coScTBeHHre ch npocpecHOHajiHH h 

JIHHHOCTHH HaKJIOHHOCTH H B"b3MO>KHOCTH. ToJiaMa HaCT OT Tax He OCb3HaBaT 

CbuiecTBeHHTe pa3JiHKH b OTroBopHOCTHTe h npaBaTa Meac/ry yneHHK h 
cjyjiQHT. JlnncaTa Ha HaBHHH 3a caMOCToaTeaHa yneSHa no/rroTOBKa h 
HecTaSnjiHaTa 6a3a ot 3HaHHa h yvieHHa nopaayiaT cepno3HH Tpy/mocTH. 
IIpH hskoh CTy/ieHTH HMa cepH03HH pa3MHHaBaHHa Meac/iy oueHKHTe no 
MaTeivtaTHKa h (pH3HKa b ynHJiHiue h ot MaTypHTe. Hajinue e oStpicaHOCT h 
HecnrypHOCT b HOBaTa CTy/ieHTCKa oScTaHOBKa, ctneTaHa etc cira6H ouemcH 
b ntpBHTe cecHH. 06o6iueHO HanHHaeiuHre CTy/ieHTH: (1) ne 3Hanm xaxeo 
3Hanm - Hajinue e cepno3HO pa3MHHaBaHe Meayry caiviooueHKa h peajiHH 
3HaHHa. OSynaeMHTe He ca HaacHO c xapaKTepa h /TbJiSoHHHaTa Ha CBonre 
nponycKH h nacTHHHH 3HaHHa no MaTeiviaTHKa. flopn jx& 0Cb3HaBaT, ne HMaT 
npoSneMH, Te He MoraT jx& npeueHaT ^okojiko TOBa e cepno3Ha npenica b 
yneSffliJi npouec; (2) ne 3Hanm Kaxeo mpndea da 3Hanm - He ca HaacHO c 
MHHHMyMa 6a3HCHO 3HaHne, Btpxy kohto 6nxa Morjin ycneniHO #a 
Ha/rrpaac/iaT HOBHTe 3HaHHa; (3) ne um e hcho 3au\o mpndea da yuam mouno 
mo3u yneden juamepuaji - ne 0Cb3HaBaT 3HaneHHeTO Ha MaTeMaTHnecKHre 
MeTO/m 3a HHaceHepHHTe ahcuhhjihhh h Bpt3KaTa Meac/ry Tax; (4) ne 3Hanm 
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kcik da nayuam moea, Koemo mpn6ea da 3Hanm - noBeueTO ot Tax 
MexaHHHHO HaH3ycTaBaT noHaTHa h anropHTMH 6e3 jx& BHHKHaT b TaxHaTa 
CfamHHa h vlj\qvl h 6e3 m oci>3HaBaT Bp-b3KaTa Meayiy pa3JTHHHHre tcmh. 

IIocoHeHHTe npoSjieMH h Tpy/jHOCTH b yneSffiia npou.ec ca 
KOHCTaTHpaHH KaKTO b peflOBHHre nacoBe h KOHcyjrrauHH no MaTeMaTHKa 3a 
I Kypc, TaKa n b aHKeTa n pa3roBopn etc CTy/ieHTH n npenoAaBaTenn ot 
TexHHHecKn BHcmn yHHJiHnia. CuHraMe, ne c ManKH pa3JinKn n ^onbJiHeHHa, 
Te3n npoSjieMH ca oSuxh 3a bchhkh bhcuih yHHJiHnxa, b kohto MaTeMaTHKaTa 
ce npenoflaBa KaTO ocHOBHa yueSHa ^HCUHnnHHa. 

KpaTtK JiHTepaTypeH npeneA 

OrpoMeH 6pon KOH(])epeHUHH, CTaTnn n o63opn ot nan cb»t ca 
nocBeTeHH Ha ropHnre Btnpocn. Ot e/ura crpaHa yHHBepcnTeTCKH 
npenoAaBaTejin n pt,kobo/thh ica/ron ca eflHHO/ryniHH b 6e3noKoncTBOTO en, 
ne b nooieflHHTe jxbq ^eceTHJieTHa e HanHue cepH03eH cna/i b 3HaHHaTa Ha 
n"bpBOKypcHHLi,HTe. Ot Apyra CTpaHa HHaceHepHHTe HayKH ce pa3BHBaT c 
6tp3H TeMnoBe h hhkoh He nocTaBa nojx ctMHeHHe HeoSxoflHMOcira ot 
3a/rbJi6oueHH MaTeMaTHHecKH 3HaHHa. Pa3HOo6pa3HH CTpaTernn, npoeKTH h 
nnaHOBe ce ^HCKyTHpar H eKcnepnivieHTHpaT Ha pa3JiHHHH HHBa - 
Meac/iyHapoAHH, HauHOHairHH h yHHBepcnTeTCKH. He3aBHCHM0 ot 
npe^npHeTHTe MepKH h nacTHHHHre nojioacHTcnHH pe3yjiTaTH, npoSjieMtT 
ocTaBa HepenieH h hskjuohhtcjiho cepno3eH (BaHKOB, 2007a; Croft, 2002; de 
Guzman et al, 1998; Kitchen, 1999). 

IIpe3 1995 rofl. JIoh^ohckoto MaTeMaTHuecKO /rpyacecTBO (LMS)^ 
CboSnxaBa 3a 6e3npeuefleHreH cna/i b npeflBapHrejiHaTa no/rroTOBKa na 
n-bpBOKypcHHUHTe. HeTupu toauhh no-KBCHO LMS othobo H3Haca TpeBoacHH 
4>aKTH 3a ycTOHHHBna cna/i b 3HaHH»Ta no MaTeMaTHKa. Sutherland & Pozzi 
(1995) flOKJia/iBaT, He mho3hhctboto ot jieKTopnTe b HHaceHepHHTe 
yHHBepcHTeTH Ha OSe/piHeHOTO KpancTBO HaSnio/iaBaT cepno3eH yna/rbK b 
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MaTeMaTHHecKHTe 3HaHHa Ha hob me CTy/ieHTH. Cnopefl 3aKHK)HeHHJiTa Ha 
Sutherland & Dewhurst (1999) ynnjiHinHHTe yneSmi nnaHOBe h nporpaMH He 
noMaraT 3a a^eRBa-maTa MaTeMaranecKa no/rroTOBKa - npe3 Tax hhto ce 
AOCTHra HeoSxoAHMOTO hhbo, hhto ce ycBoaBaT HyacHnre 3HaHHa h yMeHHa 
no MaTeMaTHKa h (J)H3HKa. npenoflaBaTejiH ot paBJiHHHH TexmraecKH bhciuh 
ynHJinnia cnoflejurr nofloSHH BHac/iaHHa Ha pasjiHHHH HaynHH (bopyvni - 
Mhiukojih (2000), TbOTeSopr (2002), BneHa (2004), KoHrcSepr (2006), Ha 
eBponencKHre ceMHHapn no MaTeMaTHKa h HHaceHepHH HayKH - SEFI MWG. 
Cepno3HHTe nocTnaceHHa Ha SuirapcKHre yneHnnn Ha MeayryHapoflHH 
CbCTe3aHHa no MaTeMaTHKa ca MHoro Haa cpe^HOTO hhbo Ha StJirapcKHre 
KaHAHflaT-CTy/ieHTH b TexHHnecKHre yHHBepcnreTH. 

BaHKOB (2007b) npaBH aHanH3 Ha pe3yjrraTHTe ot Meac/iyHapoflHHTe 
H3CJieABaHHa Ha TIMSS-2007 3a CBeTOBHHTe TeH^eHnnH b MacoBOTO 
oSyneHne no MaTeMaTHKa h npnpoflHH HayKH b 8 KJiac. TaKHBa npoynBaHna b 
B-bJirapna ca npaBemi npe3 1995, 1999, 2003 h 2007 rofl. Cnopefl TIMSS- 
1995 CTpaHaTa e Ha 9-to mjicto no MaTeMaTHKa h Ha 5-to mjicto no 
npnpoAHH HayKH, cjie^BaT 17-to h ctOTBeTHO 16-to mjicto npe3 1999 ro^., 3a 
JX& ce AOCTHrae 25-to h 24-to mjicto npe3 2003. Pe3yjrraTHTe npe3 2007 ro^. 
hh nocTaBST 3HanHTejiHO no/i Meac/iyHapoAHaTa cpe/rHa ctohhoct. Cphbbt b 
3HaHneTO Ha Hainnre yneHnnn e noBene ot TpeBoaceH. 

HiiicniiBanc Ha ochobhhtc npoSjieMH h npHHHHHTe 3a thxhoto 

B1>3HHKBaHe 

ynednama cpeda e H3KjnonnTejiHO cnoaceH KOMnneKC ot 
AHHaMHHHH h MHoroo6pa3HH KOMnoHeHTH: (i) yue6no chdhpjfcamte, KoeTO 
TpaSBa j\& ce npeno/iaBa no yrBtp/ieH yneSeH nnaH n 3a^afleHa yneSHa 
nporpaMa, 3a jx& ce nocTHraaT onpeflcneHH yneSmi nejin; (ii) 
npenodaeamenu, Btpxy kohto bjihjijit mhoto (jjaKropn - yanoBHJi Ha >khbot, 
paSoTHH ycjiOBHa, npeflBapHrenHH 3HaHHJi, yvieHHJi, onHT, nenn, ^cejiaHna h 
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t.h. npenoflaBaTencKaTa paSoTa e TBopuecKa h eMOUHOHajiHHre (JDaKTopn 
HMaT ronaMO 3HaneHHe; (iii) cmydenmu, Btpxy kohto ctiuo bjihjuit 
H3KJiK)HHTejiHO MHoro (J)aKTopH - KaKTO no-rope H36poeHHTe, TaKa h 
HajiHHHHaT (jjyH/iaMeHT ot 3HaHHa h yMeHHa no MaTeMaTHKa, HaBHUH 3a 
caMOCTOjrrejiHa paSoTa, jicho nocTaBeHH uejin; chctcmhoct h ynopHTOCT b 
yneSffliJi npou.ec n ^p. 

Opzcmmamin na ynednuH npoijec e chomeeniHun ynueepcumem - 
ocodeHocmu e odynemiemo no MameMamuKa - opeaHU3aijUM na o6pamnama 
eph3Ka e pa3JiuuHume emanu na ynednun npoijec - BceKH e/pm ot Tesn 
KOMnoHeHTH HMa Baama pons b yneSHHa npou.ec n 6n MortJi na Svie 
h3tohhhk Ha npoSjieMH. Pa3JiHHHHTe aBTopn TbpcflT h rpynnpaT no pa3JiHueH 
HannH ocHOBHHTe h3tohhhuh Ha npoSneMH b yne6HH» npouec no 
MaTeMaTHKa. Cnopefl de Guzman et al (1998) Tpn ca ocHOBHHTe h3tohhhu,h 
3a Tpy/iHOCTHTe b npexoAHHa nepno/i YuHJiHiue - YHHBepcHTeT: 
enncTeMHOJiornHHH n KoraHTHBHH, counoJiornuHH n KyjiTypHH n 

flH^aKTHHeCKH. 

C MacoBH3aunaTa Ha BHcnieTO o6pa30BaHHe (^hmhtpob & TouieB, 
2001) noconeHHTe #o TyK npoSneMH ce H30CTp»T b 3HauHTejiHa CTeneH, 
3aiuoTO b cncTeMaTa Ha BHcnieTO o6pa30BaHHe nocrbnBaT CTy^eHTH, mjictoto 
Ha kohto He e TaM, a BHcniHTe ynniiHiua ce onHTBaT #a rn 3a/p>p>KaT, BMecTO 
JX& ce ocboSoast ot Tax, no (j)HHaHCOBH npHHHHH. TaKa npoSneMHre b 
npexoAHHa nepno/i ca pe3yjrrar ot pa3ninpaBaHe Ha ^ocTbna ^o Bncuie 
o6pa30BaHHe h HeflOCTaTbHHa no/iroTOBKa no MaTeMaTHKa b ynnnHiue. 
IIocjieAHaTa e Hannue nopa/pi pa3JiHHHH HeflOCTaTbun Ha yueSHnre 
nporpaMH, aicueHTHpaHe Btpxy oueHKHTe, hcaoctht Ha KBanHcJmnHpaHH 
yuHTejiH h HeraTHBHH counajiHH bjihjihhji. 

IIo Hauie MHeHne lomoHHitijume na chiijecmeyeaujume mpydnocmu b 
yueSHHa npouec ca: 
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(A) 06m,o opzanmaUtUOHHU - CBtp3aHH c opraHroaunaTa Ha yqeSfflia 
npou.ec - 1) HexoMoreHHH rpynn, kohto 3aTpy/iHaBaT npenoflaBaTejinre npn 
onpefleaaHe TeMna h hhboto Ha paSoTa; 2) HectrjiacyBaHOCT Ha nporpaMHTe 
no pa3JiHHHHTe KypcoBe b yneSmia npou.ec; 3) He^ocTHr Ha ctBpeMeHHH 
yneSHH cpe^CTBa - MyirrHMeflna, HHTepaKTHBHH /ii,ckh h ffp.; 4) ManKO Ha 
Spoil 3ann, oSopyABaHH c KOMniOTpH h CHaS^eHH c noflxo/iaiu cocjxryep. 

(B) HeKanecmeeHa 6ma 3huhuh u yjneHun hu cmydenmume - 1) 

uacmuuHo mzpadena u nen-bjina noHnmuima cucmeMa (KpnTepnn 3a floSpe 
H3rpa/ieH0 noHaTHe e He jx& ce 3Hae hmcto My, a b peacHM Ha paSoTa jx& ce 
KJiacH(|)HUHpa HOBaTa HH(])opMauHa (Skemp, 1987)). JlnncaTa Ha ochobhh 
3HaHna h yvieHHa ot uejin paB^enH Ha ynHJiniuHHa Kypc, Hanp. 
TpHroHOMeTpna, e cepno3Ha npenica, KoaTO e HeBi,3MoacHO #a ce npeofloaee b 
peAOBHHTe 3aH3THa. Cnopefl Skemp (1987) noHaTHHHaTa cncTeivia e pe3yjrraT 
Ha HOBeniKHTe cuocoShocth jx& oSe^HHaBaT h CBi,p3BaT pa3JinneH onHT h 
KJiacoBe ot onnT. IIoHaTHHHOTO MHCJieHe jxa&& bb3mo>khoct 3a a^eicBaTHH 
peaKUHH KtM KOHKpeTHHTe npoSjieMH, 3a cpaBHaBaHeTO hm c HeoSxoflHMnre 
ycjiOBHa h npomo3HpaHe Ha onaKBaHHTe pe3yjrraTH. YcBoaBaHe Ha «rojiH» 
4>aKTH, 6e3 jx& ce H3ynaBa HeoSxoflHMaTa 3a TOBa Teopna He Moace j\& 
npoH3BeAe floSpn pe3yjiTaTH. CaMO noflxoflaiuaTa Teopna #aBa BMMoacHOCT 
3a oSacHeHne, npeflBnac/iaHe h KOHTpojinpaHe Ha roaaM 6pon ot^chhh 
B"bnpocH h cbShths ot KJiac, KtM kohto Te npHHa/uieacaT. MHoroSponHnre 

TepMHHH, nOHSTHa H (J3aKTH, KOHTO He Ca CBT>p3aHH B nOH»THHHa CHCTeMa He 

MoraT hhto jx& St^aT 3anoMHeHH ffbarocpoHHO, hhto jx& ce H3noji3BaT 
e(j)eKTHBHo; 2) Hemonno ujiu zpeurno 3aynenu nonnmuH - HeyvteHHeTO jx& ce 
ynaT tohho h KopeKTHO onpefleJieHHjrra bo^h jxo pa3JiHHHH rpeniKH, 
CB"bp3aHH c noH»TH»Ta aScojnoTHa ctohhoct, jiorapnTbM, (JDyHKuna, 
Hepa3no3HaBaHe Ha ejieMenrapHHTe (j)yHKUHH, Ha ochobhh bh^obc 
ypaBHeHHa h HepaBeHCTBa, H3ynaBaHn b yneSHHa Kypc; 3) He3Hcmue na 
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ocho6hu mepjuuHu u Heyjueuue da ce noji3eam - HacT ot ynamHTe He 3Ha»T 
KaKBO e 1 rad, (JDaKTopneji, jpyjxen hm e npexo^a rpa/iycH - pa^HaHH; 4) noma 
u3uucJiumejiHa mexnuKa - CTytjeHTHTe ycneniHO ycBOjmaT rojiaMa nacT ot 
3a/iaHHTe ot jiHHeHHaTa anreSpa - yMHoacemie Ha MaTpnun, H3HHCJieHHe Ha 
fleTepMHHaTH, onpeflejiaHe paHr Ha MaTpnun, oSpaTHH MaTpnun, peuiaBaHe 
Ha CHCTeMH. ToBa, kocto hm npenn j\& peniaBaT ^oicpaH BapHO 3a/iaHHTe, ca 

H3HHCJIHTeJIHHTe rpeHIKH flOpH H C HCJIH HHCJia. TpeUIKHTe OT apHTMeTHHHH 

AencTBHa c flpoSn, CTeneHyBaHe, KopeHyBaHe h norapHTMyBaHe ce npeHacaT 
b 3a#aHH ot flH(J)epeHLi,HajiHOTO h HHTerpajiHO CMjriaHe. HacT ot CTyfleHiHie 
ce 3aTpy#H5iBaT npn H3noji3BaHe Ha (J)opMyjiH 3a cticpaTeHO yMHoacemie hjih 
npn peuiaBaHe Ha KBa^paTHH ypaBHeHna npn Hajinnne Ha HpauHOHajiHH 
HHCJia hjih npn CMaHa Ha H3noji3BaHHTe SyKBH. 3a/iaHH KaTO noconeHHTe no- 
flony 3aTpy^HaBaT He ManKa nacT ot ynamHTe: 



Iv2±v3j ,(v2±v3] , v2s 2 -3s- V3 = 0; 5) HenhJino, nemoHHO 



wiu 



zpeumo naynenu (popjuynu u amopuniMu - rpeniKH ot BH/ja 

x.— = 0; =— + — ;lg(x±y) lgx±lgy;a°=0 ce KopHrnpaT mhoto 

x b+c b c 

Tpy^HO. Te BOflaT #o rpySn rpeniKH npn peuiaBaHe Ha ypaBHeHna, 

HepaBeHCTBa h chctcmh. CtneTaHH etc 3aTpy^HeHHJiTa, kohto npeflH3BHKBaT 

pemaBaHeTO Ha ochobhh noicaBaTejiHH, jiorapHTMHHHH h TpnroHOMeTpHHHH 

ypaBHeHHa h HepaBeHCTBa, TaKHBa rpeniKH boast #o HeBi>3MO}KHOCT 3a 

H3CJieflBaHe na 4>yHKHHH, npeHacaT ce h b HHTerpajiHOTO CMaTaHe; 6) 

MexanuuHo 3ayuenu meopeMu, anzopuniMu u zomoeu cxeMU 6e3 JiosimecKa 

o6ocH06Ka - noHTH BHHarn TeopeMHie ce npHJiarar AHpeKTHO, 6e3 npoBepKa 

Ha ycjiOBHaTa, rapaHTHpamn TaxHaTa BapHOCT. Cpema ce Aopn 3aMjnia Ha 

ycnoBHeTO etc 3aKJiK)HeHHeTO Ha TeopeMHTe; 7) neyMenue 3a eepdanen 

U3pa3 na yjueHunma, kowho cmydenmume npumotcaeam - npn BapHO pemeHa 

3a^aHa, cTy^eHTHTe He MoraT jx& oSjichjit peiueHHeTO, KaTO OTroBoptT e: 

„pa36npaM peiueHHeTO Ha 3aflanaTa, ho He Mora #a ro oSjichji"; 8) mpydnocm 
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npu pci36upciHe hci m.H. „meKcmoeu 3adauu"; 9) myMenue da ce pa3uuma 
UH(popMaijUH, 3adadena no pa3JiuuHU nauuHu - rpa(J)HHHO, chmbojiho, 
aHajiHTHHHO h ot e^HH HaHHH jx& ce 3anHCBa b Apyr - noBeneTO CTy/ieHTH ce 
3aTpy/iHaBaT jx& HanepTaaT rpa(|)HKaTa Ha ^a/ieHa (])yHKHHJi, flopn npn 
nojiyneHH BepHH pe3yjiTaTH ot hchhoto H3aneflBaHe. HacT ot Tax ce 
3aTpy/iHjiBaT j\& KOMeHTHpaT CBOHCTBaTa Ha (J)yHKLi,Ha npn ^a/ieHa HeiiHa 
rpa(J)HKa. IIpexofl'bT 

\x\>M,M >0<^>(x>M)v(x<-M )<^>xe(-oo,-M)U(M,oo) hjih 

x<£0-£<x<£Oxe (— £,£ J 3aTpyflHaBa He ManKO CTy^eHTH; 10) 

xaomuHHo mzpadena u Heoch3Hama noHnmuima cucmeMci, KoeTO bo#h #o 
Heocb3HaBaHe Ha Bpt3KHTe Meac/iy noHaTHjrra b e^Ha h ci>ma oSnacT 
(BtTpeuiHonpeAMeTHHTe bpmkh) h ^o HeyvieHHe 3a npeHOC Ha 3HaHHa h 
yMeHHa ot qrr& oSnacT b Apyra. 

(B) B mexHuuecKume euciuu yuuuuma e Honui^e Kanecmeeuo uoeo 
Hueo hu MameMamunecKama meopun u Heunomo yceoHeane, 1) npn 

npexo^a ot ynHJinme b HHaceHepeH yHHBepcHTeT e Hcuiuife ozpoMen 
nonnmueH ckok, Koumo mpndea da c nocmuzne e KpamhK ompn3hK om epejue. 
Ton e CB"bp3aH He caMO c MHoro hobh TeMH, kohto TpaSBa jx& St^aT 
OBJia/ieHH, a h c pa3JiHHHH TexHHnecKH yvieHHa h npoueflypH, CBi>p3aHH c 
HOBHTe noHaTHa h HaM-Bene c no- 3a/rbJi6oHeH h a6cTpaKTeH HaHHH Ha 
MHCJieHe. B yHHJinme mhoto ot HOBHTe noHaTHa ce BtBeac^aT HHTyHTHBHO, 
ninpoKO ce H3noji3Ba reoMeTpHHHO OHarjieflaBaHe h H3HHCJiHTejiHaTa 
HHTepnpeTau,Ha. IIoHJiKora ce CTHra #o ^pyraTa KpaiiHOCT - HHTyHTHBHHTe h 
H3HHCJiHTejiHH cboSpaaceHHa b hskoh 3a^aHH He caMO noflnoMaraT 
jiorHnecKOTO oSocHOBaBaHe, ho h ro H3MecTBaT h3hjuio. ,H,OKa3aTejiCTBOTO Ha 
hjikoh TeopeMH ce npaBH (JDopManHO h He ce oSptma BHHMaHne Ha THna 
AOKajaTejiCTBO h Ha 6jih3kh TeopeMH h 3a#aHH, icbfleTO ycneniHO 6h Morno #a 
ce H3noji3Ba. IIohth bchhkh yneHHHH, kohto ca H3yHaBanH MaTeMaTHKa - I 
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HHBO, a H MHOrO OT II HHBO, He Ca 3an03HaTH C pa3JIHHHHTe MeTOflH Ha 

MaTeMaTHHecKH flOKa3aTejiCTBa. MHoro ot CTyflenrHTe He npaBaT pa3JiHKa 
Meac/iy HeoSxoflHMO ycnoBHe, flOCTaTtHHO ycnoBHe, HeoSxoflHMO h 
AOCTaTtHHO ycnoBHe. Te ce 3aTpyflH»BaT jx& cbCTaBjrr OTpnnaHHeTO Ha 
jX&jxQfto TBtp/ieHHe. He ca eflHHHHHH cjiynanre, KoraTO He ce npaBH pa3JiHKa 
Meac/iy ycnoBHeTO h 3aKHK)HeHHeTO Ha TeopeMa. }KnTeHCKaTa jiornKa ce 
pa3JiHnaBa ot MaTeMaranecKaTa JiornKa h oSynaeMnre TpaSBa cb3HaTejiHO jx& 
St^aT oSynaBaHH b Ta3H HacoKa; 2) npexodhm om npwuepu u nepmeotcu kt,m 
(popMcuiHU decjnmuiiuu na hosu nonnmun u JioemecKii doKa3ameJicmea, 
eKjiJoueaiqu npeo6pa3yeanun chc cumbojiu e mKjiwHumemo mpyden. 3a 
noBeneTO yneHHHH, npHBHKHanH jx& mhcjijit KOHKpeTHO, npexoflBT kbm 
aScTpaKTHO h jiorHnecKo MHCJieHe e HenocnjieH. 3a jx& St^e ycneuiHO 
npenofla/ieHa e#Ha Teivta no MaTeMaTHKa e HeoSxo/nrMo: hobhtc 3HaHHa jx& 

CfaOTBeTCTBaT Ha HHBOTO Ha HajIHHHHTe 3HaHH3, T.e. JX& HMa nnaBHO 

Ha^rpaac/iaHe, a He ckok, BKJiiOHBam MHoro Heno3HaTH noHaTHa h yMeHna; 
HanHHtT Ha BtBeac/iaHe Ha HOBaTa TeMa TpaSBa jx& CBOTBeTCTBa hjih nnaBHO 
,zja Haflrpaac/ia xpeHnpaHHTe mhcjiobhh moachh Ha oSynaeMnre; jx& HMa 
HenpeKtCHaTH ycHJina 3a nocTeneHHO HapacTBaHe Ha aHanHTHHHHTe 
BMMoacHOCTH Ha ynamHTe ce j\o hhbo Ha He3aBHCHMOCT ot TexHHTe 
npenoflaBaTenH. 3a jx& St^e ycneiueH e^HH npenoflaBaTe.ii no MaTeMaTHKa 
toh TpaSBa #a ynn cbohtc yneHnnn He caMO Ha MaTeMaTHKa, ho h KaK ce ynn 
MaTeMaTHKa (Skemp, 1987); 3) Hemzpadenu ynednu naeuiju u Jiunca na 
UHmejieKtnyajiHU yjueHUH - HeyvteHHe n Heacejiamie, flopn cTpax jx& ce mhcjih 
caMOCTOjrrejiHO. IiOBeneTO CTy/ieHTH (c ManKH H3KjnoneHHa) ca CBHKHajin jx& 
noBTapaT SyKBanHO npenofla/ieHaTa HH(J3opManHJi, jx& H3B"bpniBaT MexaHHHHO 
HeoSxoAHMHTe ^CHCTBHa 6e3 jx& ce CTapajrr jx& rn ocmhcjiht. E^HOTnnHHTe 
npHMepn, jinncaTa Ha KonrpanpnMepH ca b ocHOBaTa Ha Te3n „BpeflHn" 
HaBHu,H; HeyvieHHe h HeacenaHHe jx& ce ynn caMOCTOjrrejiHO - 3a cbacaneHne, 
kojikoto h HejiorHHHO #a 3ByHH - Me>KAy npeno/iaBaHeTO n 3HaHHeTO jinncBa 
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MHoro BaacHa Bpi>3Ka - yneHeTO, caMonoflroTOBKaTa; HeyMeHHe jx& ce boast 
3anncKH - MHoro ot CTy/ieHTHTe He MoraT jx& pa3rpaHHnaT ctinecTBeHaTa ot 
HecbmecTBeHaTa HH(J3opManHJi (ocbch aKO npenoflaBaTejurr H3pHHHO He a 
noconn) h ce onHTBaT jx& 3anHHiaT noHTH bchhko. IiOBeneTO ot Tax He yMear 
p,a cbKpamaBaT jxymiTQ h jx& noji3BaT chmbojih. B noBeneTO canroBe Ha 
TexHHnecKHTe yHHBepcHTeTH HMa „KaneHH" MHoro ManKO jieicnHH h 
ynpaacHeHHa. ripnaTHO H3ianoHeHHe ca yneSHHUHTe h cSopHHUHTe no 
MaTeMaTHKa b canra Ha YHHBepcHreTa no apxnreicrypa, CTponrejiCTBO h 
reoAe3H» b Co(J)hji. B KpaiiHa CMeTKa nacoBeTe no MaTeMaTHKa ce npeBptmaT 
b nacoBe no nncaHe 3a CTy^eHTHTe h npenoflaBaTejinre. HaMa ^HCicycHH - 
HMa MOHOJior; Heyjuenue da ce noji3eam cnpaeouHiiuu; Heyjuenue da ce 
padomu e eKun; OKenanue da ce padomu enmoduHHo, na napne ujiu cajuo 
npedu mnuma - Te3H aceaaHna ce noompaBaT ot nnncaTa Ha TeKyinn TecTOBe, 
KOHTponHH h KypcoBH paSoTH npe3 ceMecTtpa. 

(T) Kanecmeeno noea opzaHU3au t un HayueduuH npoi^ec: 1) pa3Jiuuue 
e juemodume u mejunoeeme na npenodaeane e ynujiuuje - npenoflaBaTejurr 
npenoflaBa TeMnre H3KjnoHHTejiHO 6Bp3o; Ha bcjiko 3aHaTHe ce npeno/iaBaT 
orpOMHH nopu,HH hob MaTepnaji; cpaBHHTejiHO Majn>K Spoil ynpaacHeHHa 3a 
OBJiafljreaHe Ha hobhji MaTepnan; HeyMeHHe huh Heacejiamie #a ce oSochobc 
HeoSxoAHMOCTTa ot H3ynaBaHe Ha KOHKpeTHaTa TeMa, T.e. #a ce MOTHBHpaT 
CTy/ieHTHTe; HeyMeHHe hjih Heacejiamie 3a cb3flaBaHe Ha TBopnecica 
oScTaHOBKa b nac; nacHBHa pona Ha cry/ieHTHTe no BpeMe Ha nacoBeTe; 2) 
nucKa Momueaijun u amaoKupaHocm xaxmo na cmydenmu, maxa u na 
npenodaeamejiu - pa3JiHHHH ca KopeHnre Ha T03H Te>KT>K npoSneM. BnHa 3a 
TOBa hocst KaKTO CTy/jeHTH h npenoflaBaTejin, TaKa n nnncaTa Ha a/ieiCBaTHH 
MepKn 3a npoMJiHa b opraHnsanHjrra Ha yneSHna nponec. CTyfleHrnre He ca 
ySe/ieHH, ne MaTeMaTHKaTa, kojito npncbCTBa b tjixhoto yHHBepcHTeTCKOTO 
o6pa30BaHHe, pa3BHBa TexHna noTeHnnan 3a StflemaTa hm npo(J)ecHOHajiHa 
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KBajiH(j)HKaLi,HJi. Ot /npyra CTpaHa npenoflaBaTeanre He cbyviaBaT jx& y6e#aT 
CTy/ieHTHTe b TOBa. E^HHCTBeHaTa 3annaxa e npeACToamaTa cecna, ho 3a 
CbacaneHne TOBa He e flocTaTbHHa MOTHBanna. MHoro ot CTyflenrnTe He 
0Cfa3HaBaT BaacHOCTTa Ha MaTeMaTHHecKnre 3HaHHa h yvieHHa b roynaBaHHTe 
HHaceHepHH flHcnnmiHHH. Hacr ot npenoflaBaTeanre HMaT Seraa npe^CTaBa 
3a KOHKpeTHHTe npHJioaceHHa. HaMa HHrepec 3a c(J3opMnpaHe Ha eicnnH ot 
MaTeivtaTHHH, 4)H3hli,h h HHaceHepn 3a o6ma nporpaMa, 3a BKJiiOHBaHe Ha 
noflxoflainn npHMepn b yneSHHa nponec. Hemo noBene, HaMa Aopn 
KoopflHHau,Hji b yneSHHTe nporpaMH. HanpHMep: b ntpBH Kypc, I ceMecrbp, 
CTy/ieHTHTe H3noji3BaT HHTerpann bbb (J3H3HKaTa, ^H^epeHnHaaHn 
ypaBHeHHa b eaeicrpoTexHHKaTa, a Mecenn cae# TOBa rn ynaT b nacoBeTe no 
MaTeMaTHKa. H TOBa He e eanHCTBeHOTO pa3MHHaBaHe. Kt>m TOBa ce apSaBa 
HanHH-bT Ha npenoaaBaHe, kohto OTpeacaa nacHBHa poaa Ha CTyaeHTnre h 
„HanHBaHeTO Ha HH(])opManHa". HaMaaaBaHeTO Ha nacoBeTe 3a aeicnHH h 
ynpaacHeHHa 6e3 aa Stae ctKpaTeH npenoaaBaHHa MaTepnan e npeanocTaBKa 
3a HenpeKtCHaTO 6i>p3aHe, 3a Jinnca Ha aoica3aTeacTBa. HeHaaeamaTa 6a3a 
3HaHHa, ocHOBHHTe nponycKH h HeyivteHHeTO jx& ce yan caMOcroaTeaHO 
^eiicTBaT aeMOTHBnpainp. B yHHBepcHTeTHTe HaMa HyaoiaTa opraHH3au,Ha 3a 
noAnoMaraHe Ha CTyaenrHre 3a pa3peuiaBaHe Ha Te3H TexHH npoSaeMH. 
KoHcyarannHTe h HHTepHeT MaTepnanHTe He ca Ha HyacHOTO hhbo 3a aa 
StaaT Haaeaoio noMomHO cpeacTBO. 3a cfaacaneHne eaHa cepno3Ha 
anTepHaTHBa Ha 3aia>caaHTe yaamn ce aBaBaT aacTHnre yponn. TaKa ce 
noayaaBa eanH nopoaeH Kptr - 3a aa ce HaSepe HyacHHaT Spoil CTyaenrn ce 
HaManaBaT H3HCKBaHHaTa no npneivia. OSyaemieTO Ha aacT ot 
n"bpBOKypcHHii,HTe H3HCKBa AontaHHTeaHH ycHJina h ot aBeTe CTpaHH 3a aa 
HMa HopManeH yaeSeH npou.ec. 3a cbacaaeHne TaKHBa ycnana HaMa hjih ca 
KpanHO HeAOCTaT-bHHH h 3a aa ce pa3pemn npoSaeMa „ce CBaaa aeTBaTa" Ha 
H3nHTHTe npe3 ccchhtc Ha KaKBOTO h bhcoko hhbo aa ce npenoaaBa, aKO 
KpaiiHHaT H3nnT He cbOTBeTCTBa Ha TOBa hhbo, CTyaeHTnre HaMaT 
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MOTHBau,Ha #a ro noKpnaT. JlnncaTa Ha kohtpoji h oSpama Bpt3Ka npe3 
ceMecTtpa ctmo BJinae ^eMOTHBHpamo. BtSMoacHOCira 3a aBjmaHe Ha e^HH 

H3nHT MHOrOKpaTHO 6e3 HHKaKBH CaHKUHH CLIUO e ^eMOTHBHpam (jjaKTOp. 

ManKO ot MJia^Hre xopa 0Cfa3HaBaT, ne TpaSBa jx& KOHTpojinpaT nponeca Ha 
coScTBeHOTO ch H3pacTBaHe KaKTO b jiHHHOCTeH, TaKa h b npo(J)ecHOHajieH 
nnaH. 

{JX) Pa3Jiuuue e i^ejiume, a ommaM u e Memodume ua npenodaeane 
no MameMamuKa ■ hhto npenoflaBaTejinre, hhto CTy/ieHTHTe ocnopBaT 
H3ynaBaHeTO Ha MaTeMaTHKa b TexminecKHTe bhchih yHHJiHina. 
CtmecTBeHHaT Btnpoc e jx& ce onpeflejiH cbdhpjfcamiemo Ha neodxoduMume 
MameMamimecKii mejuu u uueomo Ha Koemo me da 6hdam npenodaeanu, T.e. 
SanaHCbT npaKTHnecKH npnuoaceHHa h pa36npaHe b ffbJiSoHHHa. BnTyBaT 
noHTH npoTHBonojioacHH MHeHHa 3a nejinre, a OTTaM flOKb/ie h KaK #a ce 
npeno/iaBa. KoMniOTbpHO 6a3HpaHOTO oSyneHHe, KOMniOTtpHHTe TecTOBe 3a 
caMOOu,eHKa h H3nHTH ce H3noji3BaT uinpoKO b oSyneHneTO no MaTeMaTHKa b 
MHoro ot ny>KflHTe yHHBepcHTeTH (Hughes-Hallett, 1995; Habash et al, 2006). 
Bee ome MHeHHjrra Ha npenoflaBaTejinre y Hac, KaKTO 3a opraHH3anHjrra Ha 
nacoBeTe, TaKa h 3a pojurra Ha nporpaMHHTe npo/iyKTH h ye6-6a3HpaHOTO 
oSyneHHe, rorjieac/iaT npoTHBonojioacHH. 3a ua Stfle npoyneHO MHeHneTO Ha 
npenoflaBaTenHTe no MaTeMaTHKa 3a pa3JiHHHHre npoSneMH h tjixhoto 
npeoAOJiaBaHe Seme npoBe/ieHa oie/maTa aHKeTa. 

AHKeTa c npenoAaeaTeJiH no MaTeMaTHKa b 6i.JirapcKH 

TeXHHHeCKH BMCIUM yHHJiHma 

Lfeji: H3CJieABaHe Ha OTHonieHneTO Ha npenoflaBaTejinre no 
MaTeMaTHKa KbM npoSjieMnre, CBi>p3aHH c oSyneHHeTO Ha CTy/ieHTHTe ot I 
Kypc Ha TexHHnecKHTe bhcuih yHrniHina; npoyHBaHe Ha TexHHTe MHeHna 3a 
opraHH3anHjrra Ha yneSHna npou.ee h npenoptKHre 3a eBeHTyanHH npoMeHH. 
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HncmpyMeHmapuyM: Pa3pa6oTeHaTa amceTa ctflBpaca 78 

noflBtnpoca, pa3npeflejieHn b 11 Btnpoca no mpu HanpaBJieHHa, 3acaramH 
npneivia Ha CTy/ieHTH b TexmiHecKHTe bhchih yHHJiHma, npoSneMHTe Ha 
ni>pBOKypcHHLi,HTe h opraHH3au,HaTa Ha yneSHHa npouec no MaTeMaTHKa. 
HacT ot Bi>npocHTe ca noflBT>npocH Ha npeflHHiHH BtnpocH n HMaT 3a ne.ii 
AoyroHHaBaHe MHeHHjrra Ha npenoflaBaTejiHre KbM KOHCTaTnpaHn cnaSocTn 
b npeflBapHTejiHaTa no/iroTOBKa Ha CTy^eHTHre, Hejinre h opraHH3aHHjrra Ha 
npoueca Ha oSyneHHe no MaTeMaTHKa b TexHnnecKHTe yHHBepcnreTH. KbM 
BceKn Btnpoc HMa ocTaBeHH npa3HH pe#OBe 3a ^onbJiBaHe c MHeHHa, 

pa3JIHHHH OT fl,&J\QmiTQ. BtnpOC 7 e 3a HajIHHHeTO/OTCbCTBHeTO Ha 

KoopAHHau,Ha Meac/iy KypcoBeTe no MaTeMaTHKa n fl$yrwiQ roynaBaHH 
AHcnnnjiHHH. IIpH cbcraBaHe Ha BbnpocHmca e H3noji3BaHa CKanaTa Ha 
JlnKepT c neT CTeneHHa SanHa oueHKa Ha npeflBapHrejiHO npe/uioaceHH 
TBip^eHHa. 3ano>KeHH ca cueflHHTe oueHKH: aScojiiOTHO ct>m ctrjiaceH (5), 
ctrjiaceH cbm (4), kojikoto cbm cbraaceH, TOJiKOBa h He ct>m ctrjiaceH (3), He 
cbm cbrnaceH (2), aSconiOTHO He cbm cbraaceH (1). 



BblipOCM 


KaTeropHH 


1-6 


IlpHeM b TexHHnecKHTe ymiBepcHTeT 


7- 15 


Ilpo6jieMH b npexoflHHa nepnofl,, T.e. I Kypc 


16-24 


IlpeflBapHTejiHa no/jroTOBKa Ha cryaeHTHTe 


25-38 


IlpeoflOJiaBaHe Ha yne6HHTe npo6jieMH 


39-45 


H3nOJI3BaHe Ha HHOBaHHOHHH MCTOAH 


46-55 


YneGHa no^roTOBKa Ha CTygeHTHre 


56-63 


Hhbo Ha Koero Tpa6Ba 3a ce npenoaaBa MaTeMaTHKa 


64-71 


IloBHuiaBaHe MOTHBaHHaTa Ha CTyaeHTHTe 


72-77 


U,ejiH Ha oGyneHHeTO no MaTeMaTHKa 



PecnoHAeHTH: AHKeTaTa e npe/uioaceHa Ha 48 npenoflaBarejiH ot 
TexHHnecKH yHHBepcHTeTH, ho oceM npenoAaBaTenH He 6axa OTroBopHJin Ha 
bchhkh B^npocH h TexHHTe aHKeTH 6axa nrHopHpaHH. Pa3rjieacflaHHTe 
pe3yjiTaTH ca nojiyneHH npe3 npaKO aHKeTnpaHe Ha 40 npeno/iaBaTejiH no 
MaTeMaTHKa ot TexHHHecKnre yHHBepcnTeTH (TY) b Cocpmi h ILiobahb h 
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XHMHKO-TexHOJiorHHecKHa h MeTanyprHHeH yHHBepcHTeT (XTMY) - Co(pHa, 
ot kohto 20 ca xaGnjiHTHpaHH h 20 - HexaGnjiHTHpaHH. Meayiy 
xaGnjiHTHpaHHTe npenoflaBaTenH HMa ^Baivia npocpecopn h 18 floueHTH, a 
pa3npeAeJieHHeTO Ha HexaSmiHTHpaHHTe npenoflaBaTCiiH no /urbacHOCTH e 
KaKTO CJie/iBa: acHCTeHTH (4), CTapniH acncTeHTH (4) h rjiaBHH acHCTeHTH 
(12). IIpenoAaBaTejiHTe ca Mtace (18) h aceHH (22). Pa3npeflejieHHeTO hm no 
CTa>K e Aa/ieHO b ^ojiHaTa TaSuHua. 



CTa^K 


0-5 
r. 


5-10 
r. 


10- 
15 r. 


15- 
20r. 


20- 
25 r. 


25- 
30r. 


30- 
35r. 


35- 
40r. 


Xa6HJIHTHpaHH 














1 


1 


8 


10 


Hexa6HJIHTHTIipaHH 


2 


2 


2 


2 


4 


4 


4 






3a6eiiejfCKa 1. HivtaHKH npe#BHfl cnenncpHKaTa Ha pasrjieac/iaHHTe 
B^npocn h OTHomeHHeTO Ha aHKeTHpaHHre KaTO cnenHanHCTH, Snxivie MornH 
JX& pa3rjie>KAaMe TexHHTe MHeHna h ohchkh KaTO „eKcnepmHu". BceKH e^HH 
ot aHKeTnpaHHTe KOJiern HMa okojio 200-500 „peajiHH" yneGHH naca 

rOflHIHHO CbC CTy^eHTH OT ntpBH KypC B pa3JIHHHH (J)aKyjiTeTH Ha 
TeXHHHeCKHTe yHHBepCHTCTH. 

3a6eneotcKa 2. ApryMeHTHTe 3a h npoTHB npn hjikoh ot BtnpocHTe, 
KaKTO h KOJieSaHHaTa Meac/iy KaTeropHHHO h HeKaTeropHHHO cfarjiacne/ 
HectrjiacHe, ca nopo/jemi ot pa3JiHKaTa b 3HaHHaTa Ha CTy/ieHTHTe b 
pa3JiHHHHTe (J)aKyjiTeTH. 

3a6ejiejtcKa 3. IiOJiyneHHTe pe3yjrraTH 6axa noflJioaceHH Ha pa3JiHHHH 
MeTOAH Ha o6pa6oTKa ot KJiBCTtpHHa aHajiH3, ho nonyneHHTe pe3yjiTaTH He 
6axa oneHeHH 3aflOBOJiHTejiHO ot aBTopnre. CpaBHHrejiHO MajiKHjrr Spoil 
aHKeTnpaHH jiHua Hajioacn nojiyneHHre pe3yjiTaTH #a ce pa3rjieacflar b 
nponeHTH. IIpeBec b Ta3H HacoKa jiajiQ h o6pa6oTKaTa Ha nofloSmi aHKeTH 
(de Guzman et al., 1998; Jourdan et al., 2007). B3eMaHKH npeflBHfl 
KOJieSaHHeTO Meac/iy KaTeropHHHOTO h HeKaTeropHHHO ctrjiacHe hjih 
Hecfarjiacne, OTroBopnTe 6axa TpaHC(popMHpaHH ki>m Tpn CTeneHHa Saima 
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OHemca: nojioacjrrejiHa Harnaca (cfarjiacne), ycjiOBHO HeyrpanHa ( c 
apryMeHTH KaKTO 3a, Taica h npoTHB) h OTpHuaTejiHa Harnaca (HectrjiacHe) c 
AaAeHOTO TB-bpflemie. 

3a6ejiejfCKa 4. Pe3yjiTaTHTe Ha bchhkh aHKeTnpaHH 6axa o6pa6oTeHH 
Ha I eran 3aeflHO h ochobho Te me St^aT KOMeHTHpaHH. Ha II eran 6axa 
pa3rjieAaHH nooT/iejiHO aHKeTHre Ha xaSnjiHTHpaHH h HexaSnjiHTHpaHH 
npenoflaBaTenH c Hen jx& ce bh^jit npoSjieMHTe nofl pa3JiHneH trtji - jieiCHHH 
h ynpaacHeHHa. 

Cnpaexa: MnHHMajiHH SajiOBe Ha I h II KJiacnpaHe KbM TY-Ccxjdhji 3a 

yneSHaTa 2009/2010 r. (ITbpBH npneMeH H3nHT: 12 iojih 2009 r.; BTopn 

npneivieH H3nHT: 13 aBrycT 2009 r.) 

CneHHaraocTH 12 VII 13 VIII 

MauiHHHO HH5KeHepcTBO, eHepreTHKa, TpaHcnopT h aBHainifl 

EneKTpoTexHHKa h aBTOMaTHKa 

KoMyHaKHUHOHHa, KOMniorbpHa h eneiopoHHa TexHHKa 

IIy6iiHHHa aflMHHHCTpauiw 

GronaHCKO ynpaBJieHHe 

npHno>KHa MaTeMaTHKa 

KoMniOTtpHH CHCTeMH H TeXHOJIOIHH (Ha HeMCKH e3HK) 

HH^ycrpHaneH MeHH/pKMT,HT 
HH>KeHepeH /]H3aHH 

HHflyCTpiiajIHO HH5KeHepCTBO (Ha aHrjIHHCKH e3HK) 

06mo MauiHHocTpoeHe (Ha HeMCKH e3HK) 

EjIKTpOHH5KeHepCTBO (Ha (JipeHCKH e3HK) 



16.65 


14.00 


18.30 


16.80 


21.53 


20.33 


21.88 


20.47 


22.72 


21.05 


20.70 


19.18 


21.70. 


19.53 


21.00 


19.62 


19.00 


17.87 


19.75 


17.82 


16.33 


16.33 


15.02 


15.23 



Pe3yjiTaTH 

Cnope/i HacroamaTa aHKera (IlpHJioaceHHe) 80% ot npenoflaBaTejiHre 
CHHTaT, ne MaTypaTa He e AOCTaxbHHO cepno3eH H3nHT 3a BJiroaHe b 
TexHHnecKO BHcnie yHHJiHma, a cnope/i 18% TOBa e bt,3mo>kho, ho c 
onpeAeneH KoecpHHHeHT Ha pe/iyKHHJi. Kojikoto #o KaHflH^aT-CTy/ieHTCKHJi 



262 



h3iiht MHeHHjrra ce pa3poaBaT - 30% ofloSpjmaT hhboto, 33% ce KOJieSaaT c 
apryMeHTH h b ^Beie nocoKH, a 38% CHHTaT, ne HMa npHHH3eHH H3HCKBaHHa. 
93% ot aHKeTHpaHHTe ce oSeflHHJiBaT okojio MHeHHeTO, ne yHHBepcHTeTHTe 
yMHinneHO CBanaT hhboto Ha KaHflH^aT-CTy/ieHTCKHJi H 3niiT, 3a jx& St^e 
npneT HyacHna 6pon CTy/ieHTH. 85% ot npenoflaBaTejinre CHHTaT, ne ntpBaTa 
ro/iHHa e Tpy/iHa 3a HOBonocTbnHJiHre CTy/ieHTH h «KpHTHHHa» 3a Te3H, 
kohto ca npnera c no-HHCbK 6an. 48% ot npenoflaBaTejiHre npn3HaBaT, ne 
BtB BHcniHTe yHHJinma He ca cb3fla/ieHH HeoSxoflHMnre ycjiOBHa 3a 
ycBoaBaHe Ha jinncBamHTe 3HaHHa h 3a no/uiOMaraHe Ha Hyacflaemnre ce 
CTy/ieHTH. 

HHTepecHO e pa3npeflejieHHeTO Ha MHeHHeTO no 7-mh Btnpoc: caMO 
23% CHHTaT, ne HeflOCTaTbHHO ce H3noji3BaT CBBpeMeHHH cpe/iCTBa 3a 
oSyneHne; 48% c H3BecTHH yroBopKH h cnopefl 30% - cbBpeMeHHHre 
cpe/iCTBa ca AOCTaTtHHH. 3a CBe/ieHHe - c ManKO H3KjnoHeHHa Kaicro 
jieKu,HHTe h ynpaacHeHHaTa, TaKa h H3nHTHTe no MaTeMaTHKa ce npoBeac/iaT 
no Tpa^nnHOHeH HanHH. 

IIpenoAaBaTejiHTe ca kphthhhh kt,m opraHH3an,Hjrra Ha yneSHHa 
npou.ec h He CHHTaT, ne caMO CTy/ieHTHTe ca bhhobhh. CaMO 25% ot Tax 
CHHTaT, ne CTy/ieHTHTe He nonaraT HyacHnre ycnjina, a yHeSfflurr nponec e Ha 
hhbo, cnopefl 58% HMa KaKBO m ce npaBH ot oSynaeMH h oSynaBamH, a 18% 
ca Ha MHeHHe, ne TpaSBa no-flo6pa opraHroanHJi Ha yHeSmui nponec. 3a 83% 
ot npenoflaBaTejiHTe HMa HecbOTBeTCTBHe Meac/iy yneSeH MaTepnan h Spoil 
nacoBe, 3a kohto TpaSBa jx& ce npefla/ie. Pa3JiHHHaTa opraHH3au,Ha Ha 
yneSHHJi nponec b yHmiHine h b yHHBepcHTeTa e cepH03eH npoSneM cnope# 
70% ot npeno/iaBaTejiHTe. 

CnaSaTa npeflBapnTejiHa noflroTOBKa Ha CTyflenrnTe (85%), nnncaTa 
Ha HaBHu,H 3a caMOCTOjrrejiHa paSoTa (83%), OTCbCTBnjrra ot jickuhh h 
ynpaacHeHHa (75%), HHCKaTa MOTHBanHJi h aHraacnpaHOCT (63%), 
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HeflOCTaTbHHaTa ynopmocT, nocToaHCTBO h HHnnnaTHBHOCT (58%) ca 
cepH03HH npHHHHH 3a npoSjieMnre Ha ni>pBOKypCHHLI,HTe. 

CnaSaTa npeflBapnrejiHa noflroTOBKa Ha CTy/ieHTHTe cnope/i 
npenoAaBaTejiHTe ce H3pa3aBa b: a) nacTHHHO rorpa/ieHa h Henbjma 
noHaTHHHa CHCTeMa - 75%; 6) Heocb3HaTH Bpi>3KH Meac/iy noHaTHjrra - 73%; 
b) HeyMeHHe na ce pa3Hnia HH^opMannji, 3a#afleHa rpa(J)HHHO, aHanHTHHHO, 
chmbojiho - 58%; r) HeyBepeHOCT h CTpax ot caMOCTOJTiejiHa MHCJiOBHa 
AeiiHOCT - 58%; r) hctohho, Henbjmo hjih rpeuiHO HayneHH auropnTMH - 
55%; e) jioiuaTa ronncjinTejiHa TexHHKa (48%) h HeTOHHO hjih rpeniHO 
3ayneHHTe noH»TH» (40%) ctmo ca npoSjieMHH npn ntpBOKypcHnnnTe. 25% 
ot npeno/iaBaTejiHTe no-CKopo He ca ctrjiacHH, ne npoSjieMnre b m>pBH Kypc 
ce flt-nacaT Ha neTOHHO hjih rpeniHO 3ayneHn no hatha hjih Ha He/ioSpa 

H3HHCJIHieJIHa TexHHKa. 

85% ot npeno/iaBaTejiHTe CHHiaT, ne npeflBapmejiHaTa noflroTOBKa 
Ha CTy/ieHTHTe e cjiaSa. 3a npeoflOJiABaHe Ha to3h cepno3eH npoSjieM ca 
npeAJioaceHH pa3JiHHHH pemeHHA, kohto ce oueHjreaT no cjie^HHA HanHH: 
95% ot npenoflaBaTejiirre npe/uiaraT yBejinneHHe Ha 6poa Ha nacoBeTe 3a 
ynpaacHeHHa h 55% - CBOTBeTHO 3a jieKHHHie. 80% acejiaaT no-BHCOKO hhbo 
Ha KaHflH^aT-CTy/ieHTCKHTe KOHKypcn, a 73% cnnraT, ne npeflBapnrejieH ^By- 
Tpn ce^MHHeH Kypc no MaTeMaTHKa me noMorae 3a npeoflOJiABaHe Ha 
npoSjieMHTe Ha HbpBOKypcHHnHTe, npneTH c no-HHCtK 6an. 

MHeHHaTa ce pa3#BOABaT 3a KypcoBa paSoTa cjie/i bcckh pa3#eji, 
KaKTO h jxa. ce npoMeHH oneHJiBaHeTO - 3a rpySn rpeniKn jx& ce OTHeMaT 
tohkh. E/iBa nojiOBHHaTa npenoflaBaTejin Bnac/iaT cmhcbji b 3afli>ji>KHTejiHHTe 
AOManmn paSoTH (55%), BtBeac/iaHeTO Ha kohtpojihh TecTOBe cjiqjx BCAKa 
TeMa (53%), KypcoBaTa paSoTa cjie^ BceKH pa3#eji (43%). IIpHHHHHTe ca 
npanviaTHHHH - ot e^Ha CTpaHa flonbJiHHTejiHH ycnjina 3a cbCTaBSHe Ha 
TecTOBe, AOManiHH h KypcoBH paSoTH h taxhoto npoBepABaHe, a ot flpyra - 
eBeHTyanHO npenncBaHe Ha CTyfleniHTe. CaMO 25% noflicpenAT yBOflHHie 
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TecTOBe, a 23% - 3afl"bJi>KHTejiHHTe KOHcynTannH npn ycTaHOBeHH cepH03HH 
nponycKH. IIpHHHHHTe ca b flonbUHHTeiiHOTO HaTOBapBaHe Ha 
npenoAaBaTenHTe, hhhto Tpyzi e 3anjiaTeH TBtp/ie hhcko. H3noji3BaHeTO Ha 
HHOBauHOHHH MeTO^H ce oueHJiBa nonoacHTejiHO ot 48%; 28% rn npneMaT c 
onpefleneHHH pe3epBH, a 25% He rn oflo6p»BaT. H3rpaac/iaHeTO Ha ijempoBe 
3a yneSHa noMom, nofloSffli Ha CBmecTByBaiiiHTe B HaK OH eBponeMcKH, 
aMepHKaHCKH h aBCTpanHHCKH yHHBepcHTeTH (Croft, 1999), ce OfloSpjma ot 
okojio 60% ot HaniHTe npenoAaBaTenH, 12% rn npneiviaT c pe3epBH, a 3a 28% 
Te Haivia jx& St^aT ot noji3a. 

Bib bchhkh eTann Ha oSyneHHeTO no MaTeiviaTHKa - Kaicro b 
cpe/iHOTO, TaKa h bbb BncmeTO o6pa30BaHne - npn npeno/iaBaHe Ha hob 
MaTepnan, b caMOCTOjrrejiHaTa no/rroTOBKa n b pa3JiHHHnre TecTOBe h 

H3nHTH, pa3JIHHHH npOrpaMHH npO^yKTH Ce H3nOJI3BaT HIHpOKO B pa3BHTHTe 

b TexHOJiorHHHO OTHonieHHe CTpaHH. B StJirapcKHTe TexHHnecKH 
yHHBepcHTeTH Hivia MHoro HeacHOTH, ctMHeHHa h KOJieSaHHa b Ta3H HacoKa. 

85% ot npenoflaBaTenHTe He ca H3noji3BanH npniviepH ot /rpyrn 
AHCu,HnjiHHH b CBOHTe jickhhh hjih ynpaacHeHHa h He ca HaacHO jx&jm HMa 
pa3MHHaBaHe b yneSHHre nnaHOBe npn roynaBaHe Ha ctOTBeTHHTe tcmh. 
15% ce onHTBaT jx& MOTHBHpaT CBOHTe cry/ieHTH, ^aBaiiKH npniviepH ot /rpyrn 
^HCHHnjiHHH h ca npaBHJiH HeycneuiHH onHTH 3a Koop/rHmrpaHe Ha yneSffliTe 
nporpaMH. 

Mhchhcto Ha npenoflaBaTenHTe 3a ocHOBHHTe (JDaKTopn, Ha kohto 
pa3HHTaT CTy/ieHTHTe 3a H3nHTHTe no MaTeiviaTHKa, 6y#H TpeBora: kbcmct 
(70%), npenncBaHe ot Konern (63%), H3non3BaHe Ha „hhihpbh", GSM, SMS 
h Apyrn HepernaivieHTHpaHH cpe^CTBa - (63%). Caivio 5% OTXBtpjiaT Te3H 
B"b3MO>KHOCTH. 0(J3opMJiHeTO Ha oueHKaTa no MaTeiviaTHKa caMO ot KpanHna 
H3nHT onpocTaBa paSoTaTa Ha npenoflaBaTenHTe, ho HMa Apyrn 
HeSjiaronpnaTHH e(J)eKTH - j\a&& bb3mo>khoct Ha CTy^eHTHre jx& He ce 
noflroTBjiT 3a bcjiko 3aH»THe, a j\& naKaT cecHjrra. Ta3H nnnca Ha oijemca no 
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BpeMe Ha ceMecrtpa h oueHJiBaHe caivto ot KpaiiHHJi H3nHT 6e3 jichh 
KpHTepHH He e ,„zjo6poTo" peuieHHe 3a oSparaa Bpb3Ka. 

Chjiho o6e3noKOJiBamo e MHeHHeTO Ha aHKeTnpaHHTe 3a 
eBeHTyanHHTe h3tohhhhh 3a no/iroTOBKa Ha CTy^eHTHie - ochobho 3anncKH 
ot jieKHHH h ynpaacHeHHa - coSctbchh (68%) hjih Ha tcxhh KOJiern (50%). 
CTy/ieHTHTe He noji3BaT MaTepnanH ot HHTepHeT cnope/i 65% ot KOJiernre, 
caMO 13% CMaTaT, ne TOBa e bt>3mo>kho. AnajioraHHO, caMO 13% CHHiaT, ne 
CTy/ieHTHTe pa3HHiaT Ha KOHcyjnaHHH b noflroTOBKara 3a ronHTHie, a 50% 
He ca cbrnacHH c TOBa TBtp/ieHHe. Okojio 30% BapBaT, ne CTyfleHTHie 

H3nOJI3BaT yHe6HHU,H H c6opHHU,H B nOflrOTOBKaTa 3a H3nHT H nOHTH TOJIKOBa 

- 28%, ne TOBa He ce cjryHBa. IIpoTHBonojioacHH MHeHH» ce o(j)opMjrr h npn 
B"bnpoca flam CTy^eHiHTe pa3HHiaT Ha nacTHH ypoini b no/iroTOBKaTa 3a 
H3nHT. Cnopefl 25% - na, flpyra 25% - He, a 50% ca 6e3 MHeHne. 

MoTHBainurra Ha CTy^eHiHTe ce CBi>p3Ba ochobho etc CT>3flaBaHe 
Ha TBopnecKa oScTaHOBKa cnope/i 90% ot npenoflaBaTejiHie. Ho KaK j\& ce 
peajiH3npa? ToBa e onoaceH KOMnneKC ot MHoro komhohchth - yvteHHa Ha 
npenoAaBaTejiHTe, acejiaHHe Ha CTy^eHTHTe, BpeMe h 6a3a 3a peajiroauHJi. 
KaTO ycneuiHH bi,3mo}khocth b Ta3H HacoKa aHKeTnpaHHTe nocoHBaT: 
pa3acHeHHa Khj\Q h KaK T03H yneSeH MaTepnan me hm ipaSBa - 78%, 
peiuaBaHe Ha noflSpami npnjioacHH 3a^anH - 75%, BtBeac/iaHe Ha hobh 
MeTOAH h cpe^CTBa - 58%. 

OTHOiueHHeTO Ha CTy/ieHTHTe kbm e/pia hjih Apyra ^HCHHnjiHHa 
3aBHCH He caMO ot hhboto Ha npenoflaBaHe, ho h ot opraHroaHHjna h 
hhboto Ha KOHTpon. IIpenoflaBaTejiHTe oTHHiaT Te3H (JDaKTopn: 88% ot Tax 
3anaraT Ha cepno3HH kohtpojihh paSoTH h h3hhth; 3a 85% KpaiiHHTe oueHKH 
TpaSBa j\& 3aBHC»T He caMO ot KpaHHHa H3nHT, a h ot Apyrn KOMnoHeHTH - 
ynacTHe b nac, kohtpojihh TecTOBe, flOManiHH paSoTH, KypcoBH pa3pa6oTKH. 
BaacHO e j\& ce no/inepTae, ne Te3H bi,3mo}khocth ce npe^JiaraT ot 
npeno/iaBaTejiHTe. Pa36npa ce, 68% ot Tax nocoHBaT KaTO (JDaKiop: 
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«CTy/ieHTHTe TpaSBa jx& ca MOTHBHpaHH, TbM KaTO H36opi>T 3a oSyreHne b 
TexHHnecKHa yHHBepcHTeT e TexeH». 

KaKBH ca nejinre Ha oSyneHne no MaTeMaTHKa b TexHnnecKHTe 
BHcniH yHHJinma: 95% ot aHKeTHpaHHTe nocoHBaT, ne TOBa e nejieHaconeHa 
no/iroTOBKa 3a ycBOjmaHe Ha HHaceHepHnre ^HcnHnnnHH; 88% - pa3BHBaHe 
Ha yMeHHa 3a caMOCTOjrrejiHa paSoTa; 78% 3a pa3BHBaHe Ha jiorHnecKOTO 
MHCJieHe (B"bnpeKH, ne opraHH3anHJiTa Ha yneSHna nponec He noflKpena Te3H 
H/jen). CaMO 48% onpeAejurr KaTO ne.ii «cb3flaBaHe Ha yfcteHHa 3a paSoTa b 
eKHn» h 58% «H3rpa»cflaHe Ha HHrejieKTyajiHH yMeHna». Okojio 38% ca 
cnoflenHJiH, ne He ce 3aMHCJijrr 3a nejinre, a cneflBaT ^a/jemTa nporpaivta. 

HflKOH lipCHOpbKM 

Pa3HopoAHH3T xapaKTep Ha npoSjieMnre noKa3Ba, ne pemeHHjrra 
TpaSBa #a ce rbpcaT b pa3JinnHH nocoKH h 3acaraT pa3JinHHn HHCTHrynnn, 
HMamn OTHonieHHe KtM npexo/ia cpe#HO ynnjinme - Bncuie ynnjinine. 
Hskoh ot BB3MO>KHHTe npenoptKH ca: (1) ycTaHOBjmaHe Ha aKTHBeH flnanor 
Meac/iy cpeflHnre h BncuiHTe ynnjiHina Kaicro Ha HHCTHTynnoHajiHO hhbo, 
TaKa h h3bt>h o(|)HHHajiHHTe KOHTaKTH, etc CTpHKTHO cna3BaHe Ha 
AtpacasHHTe o6pa30BaTejiHH H3HCKBaHHa 3a yneSHO cbfltpacaHne h 
Cb3flaBaHe Ha eKHnn 3a o6M»Ha Ha omiT Meac/iy npenoflaBaTejiH ot 
yHHBepcHTeTa h yHHTenn b ynHJiHiua c H33BeH HHTepec Ha yneHHHHTe hm 
kim cbOTBeTHHTe TexHHHecKH cneuHajiHOCTH; (2) noivtom B 
npocJDecHOHanHOTO opneHTHpaHe Ha yneHHHHTe c pa3acHaBaHe 3HaneHHeTO Ha 
MaTeivtaTHKaTa KaTO 6a30Ba ^HCHHnjiHHa b noaneflBamoTO hm oSyneHHe h 
HH(j)opMaHHJi 3a pa3JiHKHTe b opraHH3au,HaTa Ha yneSHara ^chhoct b 
cpe/iHOTO h BHcnieTO yHHJiHme; (3) H3roTB3He Ha Spouiypn, npe3 kohto 
ntpBOKypcHHitHTe jx& ce 3ano3HaaT c npaBaTa h 3a/rbJi>KeHHJiTa hm KaTO 
CTy/ieHTH; (4) MepKH 3a acHO h tohho nocTaBeHH hcjih h H3HCKBaHHa no 
BpeMe Ha ceMecrbpa n ronHTnre; (5) Ci>3flaBaHe Ha ijenm-bp no MameMamuKa 
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3a noddhpjfcaujo odynenue, b kohto CTy^eHTHre j\& nojiynaBaT noMom h 
noflKpena 3a 6a30BHTe ch ahchhhjihhh; (6) ocbmecTBaBaHe na nperoBop Ha 
ochobhh TeMH ot aureSpaTa h aHanH3a b HananoTO Ha yneSHaTa ro/nnra; (7) 
opraHH3npaHe Ha peflOBHH KpaTKOcpoHHH (1-2 ceAMHHHH) KypcoBe Btpxy 

OCHOBHH TeMH OT CpeflHHJI KypC H yHHBepCHTeTCKHTe flHCHHHUHHH; (8) 

BtBeac/iaHe Ha ye6 - 6a3npaHO oSyieHHe, HaconeHO kt>m H3ynaBaHHTe 
AHCu,HnjiHHH no MaTeMaTHKa b nbpBH Kypc c Teopna (^OKa3aTejiCTBa Ha 
hskoh TeopeMH) h peuieHH pa3HOo6pa3HH npHMepn h ynpaacHeHHa; (9) 
CHJiaHH ynpaacHeHHaTa jx& Stflar HHTepaKTHBHH c bi>3mo}khocth 3a 
caMonpoBepica; (10) CTy^eHTHre jx& pa3nojiaraT c roji»M KOMnneKT ot yneSffii 
MaTepnanH Ha xapTneH hjih ejieKTpoHeH Hocnreji; npeflBapHiejiHO Aa ce 
pa3acH»Ba TeivtaTa Ha BCjnca aneflBama jickhhji hjih ynpaacHeHne h #a ce 
pa3#aBaT MaTepnanH 3a noflroTOBKa hjih nperoBop. 

3aKJiioHeHHe 

HtceMHeHO HeoSxo/niMa e cepno3Ha npoMJiHa b OTHOiueHHeTO Ha 
CTy/ieHTHTe ki>m yneSHna npouec h no-cneu,HajiHO kbm roynaBaHeTO Ha 
MaTeMaTHKa. B TexHHHecKHie yHHBepcHTeTH MaTeMaTHKaTa e 6a30Ba h 
oScjiyacBama ^HCHHnjiHHa, ho TOBa b HHKaKbB cjiynaM He HaManaBa hchhoto 
3HaneHHe. 3a jx& ce pa36npaT b ffbpSoHHHa HHaceHepHHie HayKH e 
HeoSxoAHMO CTy/ieHTHTe jx& ycBOjmaT TeopeTHHHHre noHaTHa h ocHOBHHTe 
H/jen ot MaTeMaTHnecKa rjieflHa TOHKa h jx& pa3BHBaT jroniHecKOTO ch 
MHCJieHe. He Moace jx& ce noji3BaT ^npeKTHO (J)opMyjiH h anropnTMH 6e3 ^a 
ce 3Hae cmhcbjibt hm h 6e3 jx& ce roynaBaT ocHOBHHTe MaTeMaTHnecKH 
TeopHH. He e Bi,3MoacHO caMO c H3HHCJiHTejiHH npHMepn jx& ce pa3BHBa 

JIOrHHeCKO MHCJieHe H HHTyHHHa. 

Cepno3Ha npoM»Ha ce H3HCKBa h b OTHOiueHHeTO Ha 
npenoflaBaTejiHTe no MaTeMaTHKa ki,m yneSHHa npouec. HHTepecfaT kbm 
npoSjieMHTe Ha HbpBOKypcHHHHTe h 3ano3HaBaHeTO c Han-^oSpHTe 
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yHHBepcHTeTCKH npaKTHKH h tsxhoto npHJiaraHe c HyacHnre KopeicnHH e 
ntTaT KtM AoSpHTe pe3yjiTaTH. 

BjiaroAapHOCT. ABToptT Sjiaro^apH Ha KOJierHTe - npenoflaBaTejin 
no MaTeMaTHKa ot noconeHHre no-rope TexHHnecKH yHHBepcnTeTH 3a 
OT/iejieHOTO BpeMe n BHHMaHne npn nontnBaHe Ha aHKeTara h 3a 
KOMneTeHTHHTe pajroBopn no oScbac^aHHTe TeMH. 

nPHJIO^CEHHE: AHKeTa 



1. CiHTaTe jih, ne 


(+) 


(0) 


(-) 


1.1. MaTypaTa e noflxoAfliua 3a npneMaHe Ha 

CTyfleHTH B TeXHHHeCKHT BHCUIH ytfflJIHIUa 


3% (1) 


18% (7) 


80% (32) 


1.2. KaHflH^aT-cTyfleHTCKHHT TecT e cepno3Ha 
6apnepa b TexHHHecKHTe bhcuih yqiiUHina 


30% (12) 


33% (13) 


38% (15) 


1.3. ITbpBaTa ro^HHH e KpiiTHHHa, oco6eHO 3a 
CTyAeHTHTe, npnera c hhct>k 6aji 


85% (34) 


13% (5) 


3% (1) 


2. KaKBO e BaineTO miiciihc: 








2.1. Mpes no-uinpoKHH npneM KaH/iH/iaT- 
CTy^eHTCKHHT „<|)Hjrn.p" ce H3MecTBa b I Kypc 


73% (29) 


20% (8) 


8% (3) 


2.2. Ci.3flafleHH ca ycnoBHH cry/ieHTHTe c iio-hhct>k 
6aji b I Kypc pa noflo6paT noAroTOBKaTa ch 


25% (10) 


28% (11) 


48% (19) 


2.3. Bcako BHcme yHHJiHiue ce crpeMH #a H3m,jiHH 
fli.p}KaBHHH nnaH-npneM h 3aTOBa CBajia hhboto Ha 

npHCMHHfl H3nHT 


93% (37) 


38% (3) 


0% (0) 


3. 3a MHoro ot CTyaeHTHTe npexo/jiT „cpeflHO- 
Biicmc yHHJiHiue" e TpyaeH. IIpHHHHHTe? 








3.1. Cna6a npe^BapHTeiiHa no^roTOBKa Ha 
CTy^eHTHTe 


85% (34) 


15% (6) 


0% (0) 


3.2. HeGajiaHcnpaHo cbOTHomeHHe Meatfly 
yqe6HOTO CT>fli>p>KaHHe h yqeGHiia xopapnyM 


83% (33) 


13% (5) 


5% (2) 


3.3. AHra>KHMeHTH bt,h ot yqeGfflrre 3a;rbJDKeHHfl h 
jinnca Ha MOTHBainifl 3a yqeHe 


63% (25) 


28% (13) 


5% (2) 


3.4. Jlnnca Ha HaBHini 3a caMocroflTenHa pa6oTa 


83% (33) 


15% (6) 


3% (1) 


3.5. Pa3HHKHTe b opraHH3au,HflTa Ha yne6HHa 
npou.ec b cpe/iHOTo h BHcuieTo o6pa30BaHHe 


70% (28) 


20% (8) 


10% (4) 


3.6. HeflocTarbHHa ynopHTOCT, nocroflHCTBO h 

HHHUHaTHBHOCT 


58% (23) 


28% (11) 


15% (6) 


3.7. HefloCTarbHHO H3non3BaHe Ha Mo^epHH 
cpeACTBa 3a oGyrcfflie - KOMnicvrpH, HHTepacTHBHH 

P, 1.CKH H flp. 


23% (9) 


48% (19) 


30% (12) 


3.8. yne6HHHT npou.ec e ao6pe opraHH3HpaH, ho 
CTyaeHTHTe He nonaraT flocTarbHHO ycujiHfl 


25% (10) 


58% (23) 


18% (7) 


3.9. Otci.ctbhh ot neKiniH h ynpajKHemw 


75% (30) 


18% (7) 


8% (3) 
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4. Ako npo6jieMHTe Ha CTyneHTHTe b I Kypc ca b 
e.iaftaia him nptviBapiiTe.mia no^roTOBKa, b 
KaKBo ce iupajHBa th: 








4.1. MacTHHHO H3rpa^eHa h HentJiHa noHOTHHHa 
CHCTeMa 


75% (30) 


18% (7) 


8% (3) 


4.2. HeTOHHO huh rpeuiHO 3ayneHH noHHTHa 


40% (16) 


35% (14) 


25% (10) 


4.3. He3HaHHe Ha ochobhh TepMHHH h HeyMeHHe 3a 
non3BaHeTO hm 


58% (23) 


30% (12) 


13% (5) 


4.4. Jlouia H3HHCnHTenHa TexHHKa 


48% (19) 


28% (11) 


25% (10) 


4.5. Hctohho, HentnHO, rpeuiHO 3ayneHH 
anropHTMH 


55% (22) 


35% (14) 


10% (4) 


4.6. HeyMeHHe na ce pa3HHra rpa<|)HHHa, 
aHanHTHHHa huh CHMBOJraa HHfJiopMairHfl 


58% (23) 


35% (14) 


8% (3) 


4.7. HeyMeHHe 3a Bep6aneH H3pa3 Ha HajiHHHHre 
3HaHHa 


78% (31) 


18% (7) 


5% (2) 


4.8. XaoTHHHO H3ipa7ieHa h Heoci>3HaTa noHflTHHHa 

CHCTeMa 


73% (29) 


25% (10) 


3% (1) 


4.9. HeyBepeHOCT npn caMOCTOHTejma MHCnoBHa 
aeiiHocT 


58% (23) 


28% (11) 


15% (6) 


5. npej.io>Keiiim 3a npeojo.iHBaiie Ha 

TpyflHOCTHTe 








5.1. no-BHCOKO HHBO Ha KaHflH/iaT-CTyAeHTCKHTe 
H3nHTH 


80% (32) 


10% (4) 


10% (4) 


5.2. KpaTKOcpoHHH KypcoBe 3a cryAeHTH c hhct>k 
6 an 


73% (29) 


10% (4) 


18% (7) 


5.3. CtKpamaBaHe Ha yne6HHH MaTepnan b hakoh 
(JiaKyiiTeTH 


28% (11) 


25% (10) 


48% (19) 


5.4. YBenHHaBaHe Ha nacoBeTe 3a ynpamieHHfl 


95% (38) 


5% (2) 


0% (0) 


5.5. YBenHHaBaHe Ha nacoBeTe 3a neicirHH 


55% (22) 


18% (7) 


28% (11) 


5.6. BtBe^aHe Ha KypcoBa pa6oTa ct>c 3aiHHTa 
cnefl BceKH pa3^en 


43% (11) 


18% (7) 


40% (16) 


5.7. 3aAT,JDKHTJIHH ^OMaHIHH pa6oTH 


55% (22) 


23% (9) 


23% (9) 


5.8. YBO/ieH TecT npe;ni BceKH pa3^en 


25% (10) 


23% (9) 


53% (21) 


5.9. 3aAT>n>KHTeiiHH KOHcyjrrairHH npn cepno3HH 
nponycKH 


23% (9) 


25% (10) 


53% (21) 


5.10. Bi,Be>K7iaHe Ha kohtpojihh TecTOBe cneA 
BCflKa TeMa 


53% (21) 


23% (9) 


25% (10) 


5.11. H3non3BaHe Ha HHOBauHOHHH MeTO/iH 


48% (19) 


28% (11) 


25% (10) 


5.12. OTKpHBaHe Ha uempoBe 3a yne6Ha noMom 


60% (24) 


13% (5) 


28% (11) 


5.13. ToBa He e npo6neM Ha npenoAaBaTena 


23% (9) 


28% (11) 


50% (20) 


5.14. 3a rpy6n rpeuiKH j\a ce OTHeMaT tohkh 


45% (18) 


5% (2) 


50% (20) 


6. KaKBo e otiiohjchhcto bh ki>m mno.uBane 
Ha: 








6.1. HHTepHeT caHTOBe 3a caMocroflTenHa 
no^roTOBKa 


55% (22) 


28% (11) 


18% (7) 


6.2. K0MnK)TT.pHH TeCTOBe 3a H3nHTH 


50% (20) 


18% (7) 


33% (13) 


6.3. no/inoMaTaHe Ha nacoBeTe c nporpaMHH 
npoAyKTH (HanpHMep Derive, Maple h Apyrn) 


53% (21) 


30% (12) 


18% (7) 


6.4. KoMnioTpHo-6a3HpaHo o6yneHHe 3a cryAeHTH 
c He^ocTaTbHHa 6a3a 3HaHHa 


45% (18) 


25% (10) 


30% (12) 


6.5. H3non3BaHe Ha MynTHMe^HH h HHTepaKTHBHH 
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JfbCKtt 


40% (16) 


40% (16) 


20% (8) 


6.6. IlpeABapHTeJiHO npeAOcraBjme Ha jieKiniHTe h 
ynpa5KHeHHHTa h flHCKyrapaHeTO hm b nac 


60% (24) 


15% (6) 


25% (10) 


6.7. KaHBaHe Ha jiHKH,HHHTe h ynpa5KHeHH5rra b 
HnrepHeT 


63% (25) 


18% (7) 


20% (8) 


7. CtrjiacyBaHe Ha yneSHH nporpaMH b 
pa3JiHHHHTe cneijHajiHOCTH 








7.1. OH3HKa: BeKTopHo cMaTaHe; AHfJiepeHunpaHe 
h HHTerpnpaHe Ha (JiyHKUHH 


64% 






7.2. EneKTpoTexHHKa: KoMnneKCHH HHcna, 

JIHHeHHH CHCTeMH C ABe H TpH HeH3BeCTHH; 

MaTpHHHo cMjrraHe; ^H<J)epeHH,HaiiHH ypaBHeHHa ot 

BTOpH pe^ C nOCTOflHHH KOe<|)HH,HeHTH; 

^HfJiepeHUHpaHe h HHTerpnpaHe Ha <j}yHKH,HH 


52% 






7.3. IIporpaMHpaHe: KoMnneKCHH nncna, EyneBa 
anreGpa 


58% 






8. Ha KaivBo ochobho pa3HHTaT CTyneHTHTe Ha 
H3nHTa no MaTeiviaTHKa: 








8.1. Ha neKH,HHTe h ynpa^eHHjrra 


68% (27) 


20% (8) 


13% (5) 


8.2. Ha npenoptnaHH yHe6HHH,H h c6ophhh,h 


30% (12) 


43% (17) 


28% (11) 


8.3. Ha 3anncKH Ha Konern 


50% (20) 


35% (14) 


15% (6) 


8.4. Ha MaTepnanH ot HnrepHeT 


13% (5) 


23% (9) 


65% (26) 


8.5. Ha KOHcynTauHH 


13% (5) 


38% (15) 


50% (20) 


8.6. Ha KbCMeT 


70% (28) 


25% (10) 


5% (2) 


8.7. Ha nacTHH ypoini 


25% (10) 


50% (20) 


25% (10) 


8.8. Ha caMOCToaTenHa noAroTOBKa 


38% (15) 


50% (20) 


13% (5) 


8.9. Ha npenncBaHe ot Konera 


63% (25) 


33% (13) 


5% (2) 


8.10. Ha „nHinoBH" 


63% (25) 


33% (13) 


5% (2) 


9. Ha KaivBo iiiibo ipsifiBn ja ce npeno^asa 
MaTeiviaTHKa b TexHHHecKHre bhcuih ynnjiHiua 








9.1. CaMo onpe^eneHHH, TeopeMH 6e3 
^OKa3aTencTBa h KOHKpeTHH npHMepn 


28% (11) 


23% (9) 


50% (20) 


9.2. Hhkoh He oco6eHo Tpy/iHH flOKa3aTencTBa e 
npenoptHHTenHO js,a ce /jaBaT 


85% (34) 


3% (1) 


13% (5) 


9.3. CTyneHTHTe Tpa6Ba j\a no3HaBaT pa3HHHHHTe 
MeTO/iH Ha MaTeMaTHHecKHTe flOKa3aTeJicrBa 


65% (26) 


23% (9) 


13% (5) 


9.4. fl,OKa3aTencTBaTa pa3BHBaT norHHecKOTO 
MHCneHe 


90% (36) 


8% (3) 


3% (1) 


9.5. fl,OKa3aTencTBaTa cnoMaraT pa36npaHeTO Ha 
pa3rae>K/iaHHTe TeMH 


72% (28) 


28% (11) 


3% (1) 


9.6. fl,OKa3aTencTBaTa o6raTABaT c H/ten 


78% (31) 


23% (9) 


0% (0) 


9.7. OcHOBHHTe TeopeMH Tpa6Ba js,a ce /iOKa3BaT 


75% (30) 


15% (6) 


10% (4) 


9.8. He ce HHTepecyBaM Kbae cryaeHTHTe nie 
H3non3BaT T03H yne6eH MaTepnan 


10% (4) 


20% (8) 


70% (28) 


10. 3a MOTHBamiHTa Ha CTyneHTHTe 








10.1. CTyAeHTHTe Tpa6Ba j\a ca MOTHBHpaHH - HanH 
cne^BaHeTO Ha aa^eHa cneiniajiHOCT e TexeH jinneH 
H36op 


68% (27) 


30% (12) 


3% (1) 


10.2. Hy>KHH ca noBene pa3acHeHHa othocho 
non3aTa ot npeno/jaBaHHfl MaTepnan 


78% (31) 


15% (6) 


8% (3) 


10.3. PeuiaBaHe Ha no/i6paHH npHJio>KHH 3a^aHH 


75% (30) 


18% (7) 


8% (3) 
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10.4. C"b3jKLBaue Ha TBopnecKa aTMOc<J)epa 


90% (36) 


8% (3) 


3% (1) 


10.5. BT.Be>K#aHe Ha hobh MeTO^H h cpe/jcTBa b 
oGyneHHeTo 


58% (23) 


33% (13) 


10% (4) 


10.6. LUnpoKO H3non3BaHe Ha KOMnioTpHTe 


43% (17) 


45% (18) 


13% (5) 


10.7. CepH03HH KOHTpOHHH pa6oTH H H3nHTH 


88% (35) 


10% (4) 


3% (1) 


10.8. KpaHHHTe ou,eHKH j\s. 3aBHCflT He caMO ot 
H3nHTa, ho aa ce B3eMaT no/; BHHMaHHe 
ceMecTpnanHHTe kohtpojihh ynpa5KHeHHa, 
ynacTHeTO b nac, KypcoBaTa pa6oTa. 


85% (34) 


8% (3) 


8% (3) 


11. KaKBH ca uejiHTe Ha MaTeiwaTHHecKOTO 
o6pa30BaHHe b TexHHnecKHTe bhciiih yHHjmma 








11.1. Pa3BHBaHe Ha jiorHnecico MHCJieHe 


78% (31) 


15% (6) 


8% (3) 


11.2. yMeHHH 3a caMOCTOHTenHa pa6oTa 


88% (35) 


10% (4) 


3% (1) 


11.3. yMemra 3a pa6oTa b eKHn 


48% (19) 


28% (11) 


25% (10) 


11.4. Ilo/jrOTOBKa KBM HH>KHepHHTe AHCUHnUHHH 


95% (38) 


5% (2) 


0% (0) 


11.5. H3rpa>KAaHe Ha HHTeneKTyajiHH yMeHHa 


58% (23) 


28% (11) 


15% (6) 


11.6. He ce 3aMHCJiHM - cne^BaM nporpaMaTa 


38% (15) 


10% (4) 


53% (21) 



IlojiroKHTejiHo (+); Be3 MHeHHe (0); OTpnuaTejiHo (-) 

EEJIE)KKH 

1. http://www.lms.ac.uk/policy/tackling maths prob.pdf . 
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FROM THE SECONDARY SCHOOL TO THE 

TECHNICAL UNIVERSITY, OR ONE 
DIFFICULT YEAR FOR THE FIRST-YEAR 

STUDENTS 



Abstract. The transition from the secondary school to the university has 
been always a problem period, linked to the various changes and difficulties 
for the most first year students in different universities. Lack of experience of 
self-training and weak knowledge base and skills of the students on one hand, 
and the higher level of mathematics and new organization of the teaching 
process on the other hand, provoke serious difficulties. Some of the 
prospective students do not know what they really know and what they need 
to know. It is not clear why they should learn exactly these math topics and 
they do not know how to learn what they should know. The present paper 
attempts to clarify the key problems and their possible reasons and sources in 
the learning and teaching process. A set of measures is identified that would 
contribute to overcoming the difficulties during this transitional for the 
students period. The results are based on the review of foreign experience and 
as well as the Bulgarian one demonstrated by extensive interviews with 
lecturers in mathematics of three technical universities. We believe that this 
situation is similar (maybe with minor differences and additions) in almost all 
tertiary schools where mathematics is learned as a basic subject. 
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Abstract. The purpose of this study was to investigate the effect of 
Cooperative Learning with a Dual Situated Learning Model (CLDSLM) and a 
Dual Situated Learning Model (DSLM) on (a) conceptual understanding (CU) 
and (b) scientific reasoning (SR) among Form Four students. The study fur- 
ther investigated the effect of the CLDSLM and DSLM methods on perform- 
ance in conceptual understanding and scientific reasoning among students 
with different motivation levels. A quasi-experimental method with the 3 x 2 
Factorial Design was applied in the study. The sample consisted of 240 stu- 
dents in six (form four) classes selected from three different schools, i.e. two 
classes from each school, with students randomly selected and assigned to the 
treatment groups. The results showed that students in the CLDSLM group 
outperformed their counterparts in the DSLM group — who, in turn, signifi- 
cantly outperformed other students in the traditional instructional method (T) 
group in scientific reasoning and conceptual understanding. Also, high- 
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motivation (HM) students in the CLDSLM group significantly outperformed 
their counterparts in the T groups in conceptual understanding and scientific 
reasoning. Furthermore, HM students in the CLDSLM group significantly 
outperformed their counterparts in the DSLM group in scientific reasoning but 
did not significantly outperform their counterparts on conceptual understand- 
ing. Also, the DSLM instructional method has significant positive effects on 
highly motivated students' (a) conceptual understanding and (b) scientific 
reasoning. The results also showed that LM students in the CLDSLM group 
significantly outperformed their counterparts in the DSLM group and (T) 
method group in scientific reasoning and conceptual understanding. However, 
the low-motivation students taught via the DSLM instructional method 
significantly performed higher than the low-motivation students taught via the 
T method in scientific reasoning. Nevertheless, they did not perform signifi- 
cantly higher in conceptual understanding. Finally, the results showed that 
there were no significant interaction effects between student motivational lev- 
els and instructional methods for the scientific reasoning and conceptual 
understanding scores. 

Keywords: conceptual understanding, scientific reasoning, coopera- 
tive learning with Dual Situated Learning Model 



Introduction 

The aim of the study is to investigate the teaching of physics according 
to the constructivist paradigm. The teaching model chosen is based on well 
known theoretical frameworks from the science education and cognitive 
psychology theories of Piaget, Posner and Vygotsky. This study focuses on 
investigating the effects of using cooperative learning and a conceptual 
change model, the Dual Situated Learning Model (DSLM), on form four stu- 
dents' physics conceptual understanding and scientific reasoning. The study 
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also investigates the relationship between student motivation and the process 
of conceptual understanding. Five general motivational constructs — mastery 
goals, epistemological beliefs, values, self-efficacy and test anxiety — are sug- 
gested as potential mediators of the process of conceptual understanding and 
scientific reasoning. 

Many studies have demonstrated that students of all ages suffer from 
an incomplete or inaccurate understanding of many scientific phenomena 
(Smith et al., 1985; Westbrook & Marek, 1991). These misconceptions have 
been shown to be pervasive, stable, and often resistant to change through 
classroom instruction (Osborne & Wittrock, 1983). Since the last decade, sci- 
ence educators have concentrated on studying misconceptions held by stu- 
dents. Students' ideas in science prior to formal instruction have become a 
major concern among researchers in science. Numerous studies on a large 
number of related topics have been published (Carmichael et al., 1990; Pfundt 
& Duit, 1991). The substantial evidence thus accumulated has indicated that 
students have already acquired considerable knowledge and ideas about the 
natural and technological world before they have enjoyed any formal instruc- 
tion. More importantly, some of these intuitive conceptions are found to differ 
from the accepted scientific views and have been variously labeled in the sci- 
ence education literature as misconceptions (e.g., Helm, 1980), preconcep- 
tions (e.g., Novak, 1977), alternative conceptions (Driver & Easley, 1978) or 
children's science (Gilbert et al., 1982). Furthermore, these intuitive concep- 
tions have been found to be extremely robust to change and, often, to remain 
intact in children and adults alike even after completion of years of formal 
science instructions. 

Since the middle of the 1980s the investigation of students' conception 
at meta-levels, namely conceptions of the nature of science and views of 
learning (i.e., meta-cognitive conceptions) also have been given considerable 
attention. Research shows that students' conceptions here are also rather lim- 
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ited and naive. Thus, the problem of how to bring about conceptual change in 
learners becomes a major challenge for science educators. However, much of 
this research only concentrates on the cognitive construct. The issue of 
motivation has been either ignored or merely foreshadowed in conceptual 
change research. Pintrich and colleagues introduced a broader view of the 
learner, one in which cognitive and motivational constructs operate in interac- 
tion, to the study of knowledge restructuring. Pintrich et al. (1993a) explained 
how a host of specific motivational constructs could affect the process of 
knowledge change. The constructs addressed included mastery goals, 
epistemological beliefs, personal interests, values, self-efficacy, attitudes and 
control beliefs. This laid the groundwork for the role of these and other 
motivational constructs to be explored in future research. 

Motivational constructs often present a doubled-edged sword in that 
the valence of the constructs can have a positive or negative effect on the 
learning outcome. This is especially important in conceptual change research 
to determine whether a construct acts as a facilitator or an inhibitor of 
change — that is, whether the impact encourages adopting a new idea or resist- 
ing it. While various theories have recognized the importance of conceptual 
change, little attention has been paid to the empirical study of the effect of 
motivational factors and cooperative learning with instructional models such 
as DSLM on conceptual understanding and scientific reasoning skill among 
physics students. 

Literature review 

Vygotsky (1978) believes that social interaction among students and 
their peers enables them to extend their knowledge. He believes that there is a 
hypothetical region where learning and development best take place. He 
identifies this region as the zone of proximal development (McLoughlin & 
Oliver, 1988). This zone is defined as the distance between what an individual 
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can accomplish during independent problem-solving and what can be accom- 
plished with the help of an adult or a more capable member of a group. With 
cooperation, direction, or help, the individual is better able to solve more diffi- 
cult tasks than he or she could independently be. 

The belief that peer interaction may promote learning has been applied 
systematically under the rubric of "cooperative learning". Cooperative learn- 
ing is an instructional technique in which students work together in structured 
small groups in order to accomplish shared goals (Johnson & Johnson, 1989). 
Research indicates that cooperative learning groups seem to help all students 
because the best students get to "impart" their knowledge to others and the 
weaker students receive peer coaching (Heller et al., 1992). Furthermore, 
Vygotsky (1978) suggests that an active student and an active social environ- 
ment cooperate to produce developmental change. The student actively ex- 
plores and tries alternatives with the assistance of a more skilled partner, as in 
an instructor or a more capable peer. 

Recent studies have argued that conceptual change in learning is often 
an incremental process (Duschl & Gitmoer, 1991) that may be driven by a 
range of hot, irrational, social, and motivational forces (Pintrich et al., 1993). 
According to the DSLM proposed by She (2001), students are motivated to 
learn science out of curiosity aroused by events that create dissonance and 
present a new schema for them. Therefore, the purpose of this research is to 
examine cooperative learning with DSLM for conceptual change and ascertain 
the relationship, if any, between motivational factors such as mediators and 
conceptual change. 

The Dual Situated Learning Model (DSLM) was developed by She 
(2001, 2002), Institute of Education, National Chiao-Tung University Taiwan 
for Conceptual Change. This model is built upon well known theoretical 
frameworks from science education and cognitive psychology theories (Pia- 
get, 1974; Posner et al., 1982; Steinberg & Frensch 1996; Steinberg & Clem- 
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ent, 1997; Rea Ramirez & Clement, 1998). This approach emphasizes stu- 
dents' ontological view of a concept and the attributes of that concept, with 
these serving as the bases for the development of dual situated learning 
events. Each dual situated learning event has two functions: creating disso- 
nance with students' pre-existing knowledge and providing a new mental set 
with which to construct more scientific concepts. The new mental set should, 
as Posner et al. (1982) suggest, enable students to see the new concept as 
intelligible, plausible, and fruitful. The dual situated learning events can be 
any type of instructional activity, such as analogy, modeling, discrepant 
events or inquiry-based activities. 

The DSLM is composed of six major stages as follows: Stage 1 - 
examining the attributes of the science concept. This stage provides informa- 
tion about which essential mental sets are needed to construct a scientific view 
of the concept. Stage 2 - probing students' misconceptions of the science con- 
cept, which requires probing students' beliefs concerning the science concept. 
Stage 3 - analyzing which mental sets students lack. This would reveal which 
mental sets students lack specifically for the construction of a more scientific 
view of the concept. Stage 4 - designing dual-situated learning events. The 
design of a dual-situated learning event is according to the Stage 3 results, 
indicating which mental sets students' lack. If two mental sets are needed to 
help students construct a more scientific view of the concept, it might be 
necessary to design at least two dual situated learning events. Stage 5 - 
instructing with dual-situated learning events. This emphasis gives students an 
opportunity to make predictions, provide explanations, confront dissonance, 
and construct a more scientific view of the concept. Stage 6 - instructing with 
challenging situated learning event. This provides an opportunity for students 
to apply the mental sets they have acquired to a new situation to ensure that 
successful conceptual change has occurred. 



280 



Studies on buoyancy and air pressure, (She, 2002) and on thermal 
expansion (She, 2003) with Taiwanese students found evidence of conceptual 
change introduced by the DSLM through classroom instruction. During the 
instruction with DSLM, students were not allowed to discuss the ideas with 
each other, and their teachers were not allowed to provide any explanation or 
correct the students. The results demonstrated that without any intervention 
from the teacher, students could still learn by themselves from a series of dual 
situated learning events. Solomon (1987) proposed that social factors have a 
significant influence on classroom learning and knowledge construction. In 
addition, progress in reforming children's intuitive conceptions appears to be 
most successful when the social milieu of the classroom becomes a platform 
for constructing the desired science concepts (Hennessey, 1993). It is plausi- 
ble that putting this model together with cooperative learning into actual class- 
room teaching and taking the social factors suggested by Solomon (1987) into 
consideration would result in the more successful promotion of conceptual 
understanding and scientific reasoning among students. 

Purpose of the study 

In line with the "Revised Curriculum" of the Integrated Curriculum for 
Secondary Schools (KBSM), this study was undertaken to investigate the ex- 
tent to which cooperative learning with a Dual Situated Learning Model 
(CLDSLM) could help to increase conceptual understanding and scientific 
reasoning for physics. It also examined the moderating effects of motivational 
level on students' physics conceptual understanding and scientific reasoning. 
Thus, the purpose of this study was to ascertain the extent to which the 
cooperative learning with Dual Situated Learning Model (CLDSLM) methods 
could play a role in improving Malaysian Form Four students' conceptual 
understanding performance and, scientific reasoning skills. Particularly, the 
study is conducted to investigate if there were any significant differences in 
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conceptual understanding and scientific reasoning levels between students 
taught via cooperative learning with the Dual Situated Learning Model 
(CLDSLM), students taught via the Dual Situated Learning Model learning 
alone as the instructional method (DSLM), and students taught via the tradi- 
tional instructional method (T). 

The study also examines the effects of the instructional methods on 
highly motivated and low-Motivation students' conceptual understanding 
performance, and scientific reasoning. This study focuses on the comparison 
between three different forms of learning — i.e., cooperative learning with 
DSLM instructional methods (CLDSLM), DSLM without cooperative learn- 
ing and the traditional group method (T). All instructional strategies use 
heterogeneous-ability grouping but differing in participant structure, where 
the experimental groups use both cooperative learning with the Dual Situated 
Learning Model and the Dual Situated Learning Model without cooperative 
learning, whereas the control group and the traditional group (T) will use nei- 
ther. Furthermore, the study investigates the effects of this instructional strat- 
egy on highly motivated students and low-motivation students with regard to 
scientific reasoning and conceptual understanding. The interactions between 
the instructional methods and students' scientific reasoning and conceptual 
understanding are also investigated. 

Thus, the objectives of the study are: (1) to investigate the effect of us- 
ing cooperative learning with DSLM in science teaching on students' physics 
(a) conceptual understanding (CU) and (b) scientific reasoning (SR); (2) to 
study the interaction effect of the instructional method and motivation level on 
physics (a) conceptual understanding (CU) and (b) scientific reasoning (SR). 

Research questions 

This study aims to investigate the effects of cooperative learning with 
DSLM and the moderating effects of motivation level on students' physics 
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conceptual understanding and scientific reasoning. The research questions are 
as follows: (i) will students taught via the Cooperative Learning with DSLM 
(CLDSLM) instructional method perform higher than students taught via the 
DSLM instructional method, and will the latter in turn perform higher than 
students taught via T instructional method in physics (a) conceptual 
understanding (CU) and (b) scientific reasoning (SR); (ii) are there interac- 
tional effects between the instructional methods and the motivational levels 
(highly motivated and low-motivation) in physics (a) conceptual understand- 
ing (CU), (b) scientific reasoning (SR). 

Hypotheses 

Based on the research questions, the following hypotheses were 
formulated: H i : There is no significant difference in the mean scores for 
conceptual understanding performance (CU) and scientific reasoning (SR) 
performance between students taught via the CLDSLM instructional method, 
students taught via the DSLM instructional method and students taught via the 
T instructional method. (Xa=Xb=Xt); H 2: There is no interaction effect be- 
tween the instructional method and the students' motivation levels (highly 
motivated and low-motivation) for physics conceptual understanding (CU) 
performance and scientific reasoning (SR) performance. 

Population and sample 

The population of this study was comprised of Form Four students 
studying at a secondary school in the East Coast of Malaysia. The student 
groups were comprised of an equal proportion of boys and girls from various 
socio-economic backgrounds; the students lived in hostels and their own 
homes. In order to implement this study in a naturalistic school setting, exist- 
ing classes was used because this was a quasi-experimental design study. The 
sample consisted of 240 students in six (Form Four) classes selected from 
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three different schools — i.e., two classes from each school. Students in Form 
Four physics classes were selected in an attempt to obtain a greater number of 
students with formal reasoning. 

The two classes were randomly selected from each school. The size of 
the classes was fairly similar. Three teachers were selected for the study; they 
were of equal experience, having been teaching the subject for more than five 
years. Each of them was assigned to two classes. The experimental groups for 
CLDSLM consisted of 2 classes (80 students) taught by one teacher, and the 
DSLM group consisted of 2 classes (79 students) taught by another teacher, 
while the traditional group also consisted of 2 classes (80 students). The sam- 
ple size per group meets the statistical power criterion of 0.8 with an alpha 
level of 0.05 for a moderate effect size (0.5) (Hair et al., 1998). The teachers 
who taught the experimental groups and control group were exposed to two 
weeks of training on instructional methods. 

A pre-test was administered to students in each school one week be- 
fore instruction commenced. From the pre-test scores, those schools that had 
reported means scores that were not significantly different on the reasoning 
test were chosen; then, the students in those schools were randomly assigned 
to the CLDSLM, DSLM and T groups. The scores obtained from the motiva- 
tional test were used to divide the samples into the groups Highly Motivated 
(Yl) and Low-Motivation (Y2), and the GALT and pre-CU on topic Heat test 
were used as for covariate measures. 

Experimental conditions 

The three schools were each randomly assigned to one of the follow- 
ing conditions: CLDSLM: Students were taught physics via the Jigsaw 
Cooperative Learning with Dual Situated Learning Model method (n = 80). 
DSLM: Students were taught physics via the Dual Situated Learning Model 
with no Cooperative Learning (n = 79). T (control group): Students were 
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taught physics via the present classroom practice (traditional method) — that is, 
without the Dual Situated Learning Model or Cooperative Learning methods 
(n = 81) (see Table 1). 

Table 1. Mechanisms for the three groups 



Group 1 (CLDSLM) 
n = 80 


Group 2 (DSLM) 
n = 79 


Group 3 (T) 
n = 81 ' 


Jigsaw Cooperative Learning 
with Dual Situated Learning 
Model (CLDSLM) 


Dual Situated Learning 

Model with help from 

teachers. No Cooperative 

Learning 

(DSLM) 


Neither Coopera- 
tive Learning nor 
Dual Situated 
Learning 
Model 


Cooperative Learning with 
DSLM students worked, dis- 
cussed, and interacted in 
groups and used DSLM 


Dual Situated Learning 
Model students worked on 

the task with help from 

teachers during Learning 

Events 


Without Coopera- 
tive Learning or 
DSLM 


Used Jigsaw cooperative 
learning when instructing 
with DSLM events and com- 
pleting the worksheet on 

learning event 

Used Jigsaw cooperative 

when presenting or during 

learning events 


Without cooperative learn- 
ing while instructing 
DSLM learning events and 
completing the tasks for 
learning events, but help 
from teachers available. 
Without cooperative learn- 
ing while presenting Learn- 
ing Events 


Without Coopera- 
tive learning and 
Without DSLM 



The three groups were different from one another in terms of the 
instructional method and materials used. The first experimental group, the 
CLDSLM group, was asked to work in assigned jigsaw cooperative learning 
groups at two different motivational levels; the students discussed a task with 
one another and interacted, completing the task using the DSLM instructional 
method. The second experimental group only made use of the DSLM and help 
from teachers during learning events without any use of cooperative group 
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work where any discussion between groups would be encouraged. The normal 
classroom sitting arrangement and interaction between members of the class 
was restricted. The T group was the control group in this study. The samples 
in the T group receive systematic intervention and interaction with the experi- 
menter as the one being implemented in the CLDSLM and DSLM groups. In 
other words, this group experienced the same reactive effects of the learning 
material, but without the cooperative learning or the DSLM instructional 
methods. 

Research design 

This quasi-experimental study was designed to investigate the effects 
of cooperative learning with a Dual Situated Learning Model and of a Dual 
Situated Learning Model without the cooperative learning methods on physics 
conceptual understanding and scientific reasoning skill. The study employed a 
3x2 Factorial Design. The study also employed a quasi-experimental pre-test, 
post-test/control group design (Tuckman, 1999). The study was designed to 
investigate the effects of the independent variable on the dependent variables 
at each of the two levels of the moderator variable. The purpose of using a 
factorial design was to allow the researcher to determine whether the effects 
of instructional methods were generalizable across all levels of motivation or 
whether the effects were specific only to a particular level (Gay & Airasian, 
2003). The research design is illustrated in Table 2. 
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Table 2. Research design 



Moderator Vari- 
able 
(Motivation) 


Independent Variable 
(Instructional Method) 


CLDSLM 


DSLM 


T 


High-Motivated 
(Yl) 


1 


2 


3 


Low- Motivated 
(Y2) 


4 


5 


6 



Oi XI Yl 2 cell (1) 

3 X2 Yl 4 cell (2) 

5 XO Yl 6 cell (3) 

7 XI Y2 8 cell (4) 

9 X2 Y2 Oio cell (5) 

OnXO Y2 On cell (6) 



XI: CLDSLM 
X2:DSLM 
X0:T 
Moderator Variable 

Yl: Highly motivated 
Y2: Low-motivation 



O i= Q 3 = Q 5 = Q 7 = 9 =On = Pre-test. 



2 =0 4 = Q 6 = Q 8 = Oio = Oi2 = Post-test. 



The independent variable is this study was the instructional method 
with three categories: 1) Cooperative learning with the Dual Situated Learning 
Model (CLDSLM); 2) Dual Situated Learning Model (DSLM); 3) The tradi- 
tional instructional method (T). 

The moderator variable was the motivational level with two catego- 
ries: 1) Highly Motivated (HM); 2) Low-Motivation (LM). 

The dependent variables were: 1) Conceptual Understanding (CU); 2) 
Scientific Reasoning (SR). 

The design of the present study compared three instructional methods. 
Two of them were the experimental group — i.e., (a) cooperative learning with 
the DSLM instructional method and (b) DSLM with no cooperative learn- 
ing — and the control group had (c) the T traditional instructional method with 
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neither cooperative learning nor DSLM. Slavin (1996) recommended the use 
of such a research design because it enables researchers to hold constant all 
factors other than the ones being studied. Additionally, the factorial design 
allowed the researcher to investigate the effects of three different instructional 
methods and motivational levels on a set of dependent variables and to ascer- 
tain whether the effects of instructional method vary depending on the level of 
motivation. 



INDEPENDENT 
VARIABLE 



MODERATOR 



DEPENDENT 
VARIABLES 





MOTIVATIONAL 
LEVEL 












PHYSICS 
CONCEPTUAL 
















' 




INSTRUCTIONAL 
METHODS 


i 








SCIENTIFIC 
REASONING 













Fig. 1. Design of the study 

Research variables 

The independent variable for the study was the instructional method, 
with three categories, namely (a) cooperative learning with the dual situated 
learning model (CLDSLM) (b) the dual situated learning model (DSLM); and 
(c) traditional group work (T). The dependent variables in this study were the 
learners' scientific reasoning skill and conceptual understanding. Scientific 
reasoning skill is the quality of thought a student was capable of producing 
using hypothesis and deduction in his or her reasoning. Reasoning skill was 
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measured using Lawson's revised Classroom Test of Scientific Reasoning 
Skills, the CTSR (Lawsons, 1978) and Roadrangka's Group Assessment of 
Logical Thinking, GALT (Roadrangka et al., .1983). Roadrangka's Group 
Assessment of Logical Thinking was used as a pre-test and Lawson's Class- 
room Test of Reasoning Skill as a post-test with both the treatment and con- 
trol groups. 

The second dependent variable — i.e., conceptual understanding — is 
the degree to which what a student understands regarding a concept at a 
particular level corresponds with the scientifically accepted explanation of the 
concept. Conceptual understanding was measured using the Topic Perform- 
ance Test (TPT), which has 12 items covering the task given in the context of 
the topic taught. This test was comprised of both objective and subjective 
questions. The TPT test was administered as a pre-test and post-test to each 
CLDSLM, DSLM and T group. Scientific reasoning skill was measured using 
Roadrangka's Group Assessment of Logical Thinking, GALT. To account for 
possible pre-existing differences in overall reasoning skill between the treat- 
ment groups, the test scores for GALT (pre-SR) and the TPT (pre-CU) were 
used as covariate measures. 

The moderator variable was the learners' motivational level, which 
was designated as either Low-Motivation (LM) or Highly Motivated (HM). 
The Motivated Strategies for Learning Questionnaire (MSLQ) developed by 
Pintrich et al. (1993b) and translated into Bahasa Melayu by Awang-Hashim 
et al. (2001) was distributed before exposure to the instructional method. This 
instrument was used to assess the five dimensions of students' motivation 
with regard to learning physics. The means and standard deviations of the pre- 
instruction MSLQ scores for the experimental class (N=80) and control class 
(N=81) were analyzed. 
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Result 

This part presents the results of the study from the data analyses of the 
pre-experimental study and the experimental study. The analyses were carried 
out using various statistical techniques, such as multivariate analysis of vari- 
ance (MANOVA), univariate analysis of variance (ANOVA) and two-way 
multivariate analysis of covariance (MANCOVA); the two-way analysis of 
covariance (ANCOVA) per procedure described by Tabachnick & Fidel 
(2001) and Steven (1986); and post-hoc pairwise comparison using /Imatrix 
command analysis. A two-way multivariate analysis of covariance (MAN- 
COVA) was conducted to analyze the effects of the instructional method on 
the two dependent variables and the interaction between the instructional 
method and the motivation level effects on the two dependent variables. 

The statistical differences between the three groups were determined 
and analyzed according to each of the two dependent variables. The research 
hypotheses were tested using the results from the two-way multivariate analy- 
sis of covariance (MANCOVA) and univariate analysis of covariance (AN- 
COVA). The data were compiled and analyzed using Statistical Package for 
the Social Science (SPSS) for Windows computer software (version 11.5). 
The results of the analysis were used to answer Research Questions 1-4. 

First, the results of the pre-experimental study in response to group's 
equivalence are reported. Hypotheses regarding the effects of the instructional 
methods on students' conceptual understanding (CU) of heat and scientific 
reasoning (SR) are tested and their findings presented. Then, the findings 
regarding the hypotheses about the effects of the instructional methods on 
Highly Motivated (HM) and Low-Motivation (LM) students' conceptual 
understanding (CU) and scientific reasoning (SR) are tested and presented. 
Each hypothesis tested is followed by a summary of the testing of that 
hypothesis. Finally, the summary of findings corresponding to the research 
questions is presented. 
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The pre-experimental study results 

The aim of the pre-experimental study was to test the assumption that 
the samples across the three groups were equivalent in their conceptual under- 
standing (CU) of heat and scientific reasoning. To fulfill this purpose, a pre- 
test that measures conceptual understanding of heat and scientific reasoning 
was conducted before the beginning of the study. Because there were two 
dependent variables, conceptual understanding of heat and pre-scientific 
reasoning, as well as an independent variable with three instructional groups 
and a moderator variable with two levels (LM and HM), two-way Multivariate 
analysis of variance (or two-way MANOVA) were conducted. To examine if 
there were significant statistical differences amongst the LM and HM stu- 
dents' mean scores on pre-SR and pre-CU across the three groups, two-way 
multivariate analysis of variance MANOVA with the splitting file technique 
(compare group) was conducted. 

In addition, the pre-test for scientific reasoning (GALT) and concep- 
tual understanding of heat (pre-TPT) were examined by running a reliability 
test to determine Cronbach alpha reliability values. The Cronbach alpha 
reliability coefficients of 0.62305 and 0.8214 were obtained in GALT and pre- 
TPT, respectively, showing that the two instruments used for this study were 
satisfactorily reliable. 

Statistical data analysis 

Table 3 summarizes the descriptive statistics for the dependent vari- 
ables (pre-CU and pre-SR) by groups. The scores for Highly Motivated stu- 
dents' pre-CU across the three groups had relatively similar means: 10.1750, 
10.7368, and 10.0476 for CLDSLM, DSLM, and T, respectively. The scores 
for Highly Motivated students' pre-SR also had relatively similar means: 
6.5000, 6.9474, and 6.9762 for CLDSLM, DSLM, and T respectively. For 
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Low-Motivation students, the scores of the three groups for pre-CU were very 
close, (7.5500, 8.1220, and 8.2564 for CLDSLM, DSLM and T, respectively). 
The scores of the three groups for pre-SR were very close, (2.2750, 1.9756, 
and 2.4872 for CLDSLM, DSLM, and T, respectively). 



Table 3. Mean and standard deviation for each dependent variable (pre-CU 

and pre-SR), by groups) 





Dependent variables 




Pre-CU 


Pre-SR 




Motivation 










Hiah (HM) 








Group 


Low (LM) 








CLDSLM 


HM (n=40) 


Mean 


10.1750 


6.5000 






SD 


1.7525 


.5991 




LM (n=40) 


Mean 


7.5500 


2.2750 






SD 


1.0857 


1.5684 


DSLM 


HM (n=38) 


Mean 


10.7368 


6.9474 






SD 


2.0754 


1.1377 




LM (n=41) 


Mean 


8.1220 


1.9756 






SD 


1.1289 


1.4639 


T 


HM (n=42) 


Mean 


10.0476 


6.9762 






SD 


1.5134 


1.8144 




LM (n=39) 


Mean 


8.2564 


2.4872 






SD 


1.5706 


1.4346 



Note. Total score for pre-CU = 22, and total score for pre-SR = 22 

To examine if there were significant statistical differences between the 
Highly Motivated students on pre-CU and pre-SR across the three groups and 
if there were significant statistical differences between the Low-Motivation 
students on pre-CU and pre-SR across the three groups, two-way multivariate 
analysis of variance (MANOVA) was conducted. 
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Table 4 presents the results of the two-way multivariate analysis of 
variance, showing overall differences between highly motivated students and 
low-motivation students across the three groups for pre-CU and pre-SR. In the 
evaluation of the multivariate (MANOVA) differences, Pillai's Trace criterion 
was considered to have acceptable power and to be the most robust statistic 
against violations of assumptions (Coakes & Steed, 2001). 

The MANOVA results comparing highly motivated students against 
highly motivated students and low-motivation students against low-motivation 
students across the three groups were statistically insignificant (F = 1.773, p = 
.135), (F = 2.255, p = .064). Further, the results of the univariate ANOVA 
tests (Table 4.2) indicated that there were no significant statistical differences 
between the highly motivated students for pre-CU and pre-SR, with F ratios 
(2, 117) of 1.653 ( p = .196) and 1.700 ( p =.187), respectively. Also, the re- 
sults indicated that there were no significant statistical differences between the 
low-motivation students in pre-CU and pre-SR, with F ratios (2,117) of 2.803 
(p = .65) and 1.625 (p = .201), respectively. This means that there were no 
statistically significant differences between highly motivated students and 
low-motivation students across the three groups for pre-CU and pre-SR. 
Therefore, the assumption that the highly motivated participants across the 
three groups and the low-motivation participants across the three groups are 
equivalent in terms of conceptual understanding and scientific reasoning was 
found to be correct. 
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Table 4. Summary of multivariate analysis of variance (MANOVA) pre-CU 
and pre-SR results and follow-up analysis of variance (ANOVA) results 



MANOVA Effect and Multivariate F Univariate F 

Dependent Variables df = 2,117 

Group Effect Pillai's Trace 1.773 

(p=.135) 
Highly Motivated Pre-Conceptual 1.653 (p=. 196) 

(HM) Understanding 

Pre-CU 

Pre-Scientific 1.700 (p=.187) 

Reasoning 

Pre-SR 



Group Effect Pillai's Trace 2.255 

(p=.064) 
Low-Motivation Pre-Conceptual 2.803 (p =.065) 

(LM) Understanding 

(pre-CU) 

Pre-Scientific 1.625 (p =.201) 

Reasoning 

(Pre-SR) 



The experimental study results 

The purpose of the experimental study was to examine the effects of 
the instructional methods on conceptual understanding (CU), and scientific 
reasoning (SR) — specifically, on highly motivated and low-motivation stu- 
dents' conceptual understanding and scientific reasoning — while controlling 
students' pre-CU and pre-SR from the pre-test. A two-way multivariate analy- 
sis of covariance (MANCOVA) was conducted to analyze the effects of the 
instructional method on the two dependent variables and the interaction be- 
tween the instructional methods' and the motivational levels' effects on the 
two dependent variables. 

The statistical differences between the three groups were determined 
and analyzed according to each of the two dependent variables. The research 
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hypotheses were tested using the results of the two-way multivariate analysis 
of covariance (MANCOVA) and univariate analysis of covariance (AN- 
COVA). The results of the analysis were used to answer Research Questions 
1-4. 

Testing of hypothesis 1 

Students taught via cooperative learning with the Dual Situated Learn- 
ing Model (CLDSLM) will perform higher than students taught via the Dual 
Situated Learning Model (DSLM) instructional method — who, in turn, will 
perform higher than students taught via the traditional (T) instructional 
method in terms of (a) conceptual understanding (CU) and (b) scientific 
reasoning (SR). Thus, H i: there is no significant difference in the mean 
scores for conceptual understanding performance (CU) and scientific reason- 
ing (SR) performance between students taught via the CLDSLM instructional 
method, students taught via the DSLM instructional method and students 
taught via the T instructional method. (Xa=Xb=Xt). 

Table 5 presents overall means, standard deviations, adjusted means, 
and standard errors for each dependent variable by instructional method: 
CLDSLM, DSLM, or T. 



Table 5. Means, standard deviations, adjusted means and standard errors for 
each dependent variable by instructional method 



Dependent Variables 






Instructional Method 






CLDSLM 


DSLM 


T 






N 


= 80 


N = 79 


N = 81 


Conceptual Under- 


Mean 




17.6500 


16.5570 


15.7654 


standing 












(CU) 


SD 




2.3390 


2.7351 


2.2928 




Adj. mean 




17742 a 


16.611 a 


15.639 a 




Std. Error 




.156 


.157 


.155 


Scientific reasoning 


Mean 




15.1500 


13.1646 


11.7284 
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(SR) SD 2.2842 2.7336 2.3875 

Adj. mean 15.289 a 13.184 a 11.576 3 

Std. Error .146 .147 .145 

Note. Evaluated at covariates appeared in the model: pre-CU = 9.1417, pre-SR = 4.5250. 
Total score for CU = 22 and total score for SR = 22. 



To examine if there were statistically significant differences in concep- 
tual understanding and scientific reasoning, the adjusted mean scores of the 
CLDSLM, DSLM, and T groups were determined, while controlling the pre- 
CU and the pre-SR, via a multivariate analysis of covariance (MANCOVA). 

Table 6 presents the results of the multivariate analysis of covariance 
(MANCOVA), showing overall differences based on the independent variable 
of the instructional method effect and the two dependent variables while 
controlling the pre-CU and pre-SR. The Pillai's Trace was used to evaluate 
the multivariate (MANCOVA) differences. The results of the MANCOVA 
analysis comparing the three groups were statistically significant (F = 45.575, 
p = .000). The covariates pre-CU (F = 14.020, p = .000) and pre-SR (F = 
15.553, p = .000) had significant effects. Thus, the type of instructional 
method does significantly influence students' scientific reasoning (SR) and 
conceptual understanding (CU) of heat after a significant adjustment of 
group's means for the dependent variables due to differences in pre-SR and 
pre-CU. 

Furthermore, the results of the univariate ANCOVA tests, which are 
presented in Table 6, indicated that there were statistically significant differ- 
ences between the two dependent variables (CU, and SR). The F ratio of CU 
(2, 237) was 44.600 (p = .000). This means that the instructional method had a 
main effect on CU. This effect accounted for 28% of the variance in CU (Eta 2 
= .282). The F ratio of SR (2, 237) was 161.490 (p = .000). This means that 
the instructional method had a main effect on SR. This effect accounted for 
58% of the variance of SR (Eta 2 = .583). 
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Table 6. Summary of the multivariate analysis of co variance (MANCOVA) 
results by instructional method and follow-up analysis of variance 

(ANOVA) results 



MANCOVA Effect, Dependent Vari- Multivariate F Univariate F 

ables 
And Covariate Pillai's Trace df = 2,237 



Group Effect 

Conceptual Understanding (CU) 

Scientific Reasoning (SR) 



45.575 (p =.000) 



44.600 (p =.000) 
161.490 (p =.000) 



Pre-CU 
Pre-SR 



14.020 (p =.000) 
15.553(p =.000) 



The results of the MANCOVA analysis comparing the three groups 
for the two dependent variables indicated that there were statistically signifi- 
cant differences between two groups for the dependent variables. Therefore, 
the researcher further investigated the univariate statistics results (an analysis 
of covariance ANCOVA) by performing a post hoc pairwise comparison us- 
ing the /lmatrix command for each dependent variable to identify where the 
differences in the adjusted means lay. Table 7 is a summary of post hoc pair- 
wise comparisons. 

Table 7. Summary of post hoc pairwise comparisons 





Dependent Variable 








Conceptual 




Scientific 






Understanding (CU) 




Reasoning 




Comparison 




Sig 


Adj. Mean 


Sig 


Group 






Difference 




CLDSLM 


1.131 


.000 


2.105 


.000 


vs. 











297 



DSLM 










CLDSLM 

vs. 
T 


2.103 


0.000 


3.713 


.000 


DSLM 

vs. 
T 


.972 


.000 


1.608 


.000 



Note. The adjusted mean differences shown in this table are the subtraction 
of the second condition (on the lower line) from the first condition (on the upper 
line); for example, 1.131 (Adjusted Mean Difference for Conceptual Understanding) 
= CLDSLM -DSLM. 

Table 5 displays the means, standard deviations, adjusted means and 
standard errors of different conditions by the dependent variables. Table 6 and 
table 7 show that there are differences between the statistical adjusted means 
for the three conditions and the two dependent variables. The adjusted mean 
differences are presented below. 

Conceptual Understanding 

The cooperative learning with Dual Situated Learning Model 
(CLDSLM) group (Mean = 17.7, SD = 2.3, Adj.mean = 17.7, p = .000) 
significantly outperformed the other two groups (DSLM and T), with an ad- 
justed mean difference of 1.131 and 2.103, respectively. On the other hand, 
the Dual Situated Learning Model (DSLM) group (Mean = 16.6, SD = 2.7, 
Adj.mean = 16.6, p = .000) significantly outperformed the control group (T) 
(Mean = 15.8, SD = 2.3, Adj. mean = 15.6), with an adjusted mean difference 
of .972. (Effect sizes on CU were .47 and .34 comparing the CLDSLM group 
with the DSLM group and the DSLM group with the T group, respectively). 

Scientific reasoning 

The CLDSLM group (Mean = 15.2, SD = 2.3, Adj.mean = 15.3, p = 
.000) significantly outperformed the DSLM and T groups, with adjusted mean 
differences of 2.105 and 3.713, respectively. The DSLM group (Mean = 13.2, 
SD = 2.7, Adj.mean = 13.2, p = .000) significantly outperformed the T group 
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(Mean = 11.7, SD = 2.4, Adj. mean = 11.6) with an adjusted mean difference 
of 1.608. (Effect sizes on CU were .83 and .60 for comparing the CLDSLM 
and DSLM, and DSLM and the T group, respectively). 

Summary of testing hypothesis 1 (CLDSLM > DSLM > T) 
The statistical results confirmed the hypothesis, showing that students 
taught via cooperative learning with the CLDSLM instructional method per- 
formed significantly better than students taught via the DSLM learning 
instructional method — who, in turn, performed significantly higher than the 
students taught via the traditional instructional method T in terms of (a) 
conceptual understanding and (b) scientific reasoning. 

Testing of hypotheses 2 

There are interaction effects between instructional methods and 
motivation levels (highly motivated and low-motivation) for conceptual 
understanding and scientific reasoning. 

Table 8 presents overall means, standard deviations, adjusted means, 
and standard errors for the different dependent variables by the interaction 
between instructional methods and motivation levels (high-motivated and 
low- motivated). 



Table 8. Means, standard deviations, adjusted means and standard errors for 

each dependent variable by the interaction between instructional methods and 

motivation levels (highly motivated and low-motivation) 



Conceptual Scientific 

Dependent Variables Understanding Reasoning 

(CU) ~ (SR) 





Motivation 




Highly Moti- 




vated 


Instructional 


(HM) 


Method 


Low-Motivation 




(LM) 
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CLDSLM HM(n=40) Mean 19.4500 16.8000 

SD 1.6939 1.8701 

Adj. mean 18.681 a 15.745 a 
Std.Error .266 .249 

LM(n=40) Mean 15.8500 13.5000 

SD 1.2517 1.2195 

Adj. mean 16.802 3 14.833 a 

Std.Error 285 .267 

DSLM HM(n=38) Mean 19.000 15.5526 

SD 1.2945 1.4275 

Adj. mean 17.997 a 14.155 a 
Std.Error .296 .277 

LM(n=41) Mean 15.8500 10.9512 

SD 1.2517 1.4992 

Adj. mean 15.226 a 12.213 a 

Std.Error .287 .269 

T HM(n=42) Mean 17.4286 13.6190 

SD 1.6101 1.4808 

Adj. mean 16.545 a 12.430 a 
Std.Error .279 .262 

LM (n = 39) Mean 13.9744 9.6923 

SD 1.3858 1.1955 



Adj. mean 14.734 a 10.723 a 

Std.Error .269 .252 



Note. Evaluated at covariates appeared in the model: pre-CU = 9.1417, pre-SR : 
4.5250. Total score for CU = 22 and total score for SR = 22. 



To examine if the effects of instructional method on conceptual under- 
standing and scientific reasoning depend on the motivation levels in the 
CLDSLM group, the DSLM group, and the T group, while controlling for pre- 
CU and pre-SR, a two-way multivariate analysis of covariance (MANCOVA) 
was conducted. 

Table 9 presents the results of the two-way multivariate analysis of 
covariance (MANCOVA), showing overall differences in the interaction be- 
tween instructional method and motivation level in their effect on the two 
dependent variables while controlling for pre-CU and pre-SR. Pillai's Trace 
was used to evaluate the multivariate (MANCOVA) differences. The MAN- 
COVA results for the interaction effects on the two dependent variables were 
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statistically significant (F = 4.836, p = .000). The covariates pre-CU (F = 
14.020, p = .000) and pre-SR (F = 15.553, p = .000) had significant effects. 
This means that there were some statistical interaction effects on at least one 
dependent variable across the three groups. 

Furthermore, the results of the two-way univariate ANCOVA tests, 
which are represented in Table 9, indicated that there were statistically signifi- 
cant interaction effects across the three groups in SR. The F ratio of SR 
(2,237) was 3.401 (p = .035). This means that the interaction effect was 
statistically significant for students' SR. This interaction accounted for 3% of 
the variance in the students' SR (Eta 2 = .028). However, there were no statisti- 
cally significant interaction effects across the three groups in CU. The F ratio 
of CU (2, 237) was 2.917 ( p > .05). 



Table 9. Summary of the results of the multivariate analysis of co variance 

(MANCOVA) results by the interaction effect and follow-up analysis of 

covariance (ANCOVA) across the three groups 



MANCOVA Effect, Dependent Vari- 


Multivariate F 


Univariate F 


ables, 






And Covariate 


Pillai's 


Df= 2,237 



Group Effect 4.836 (p =.000) 

Conceptual Understanding (CU) 2.917 (p =.056) 

Scientific Reasoning (SR) 3.401 (p =.035) 

Pre-CU 14.020(p=.000) 

Pre-SR 15.553 (p =.000 
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Multiv.ri.te Testis 



Effect 


Value 


F 


hypothesis df 


Error df 


Sig. 


Intercept Rlai!sTrace 
Wilks'Laifcda 
Hatellngfe Trace 
Horn's Largest Root 




153 
847 
180 
180 


5.505 3 
5.505= 
5.505= 
5.505= 


2.000 
2.000 
2.000 
2.000 


61.000 
61.000 
61.000 
61.000 


.006 
.006 
.006 
.006 


Rial's Trace 

Covaristes ,„„, 

Motivation Wllks Lsntda 
Hotellng's Trace 
Roy's Largest Root 




458 
542 
845 
845 


25.770= 
25.770= 
25.770= 
25.770= 


2.000 
2.000 
2.000 
2.000 


61.000 
61.000 
61.000 
61.000 


.000 
.000 
.000 
.000 



The two-way MANCOVA results regarding the interaction effects on 
SR indicated that there were statistically significant interaction effects be- 
tween the instructional method and the students' motivation level in at least 
one group. Therefore, the researcher further investigated the interaction effect 
results by plotting the interaction between the instructional method and the 
students' motivation level on SR to identify where the significant interactions 
resided. Also, the interaction between the instructional method and the stu- 
dents' motivation level on CU is plotted. Fig. 2 shows the interaction effect of 
the instructional method and the students' motivation level across the three 
groups on CU. 

Fig. 2 show that there is no interaction effect of the instructional 
method and the students' motivation level on CU across the three groups. In 
other words, highly motivated and low-motivation students taught via the 
CLDSLM, DSLM, and T instructional methods benefited equally in terms of 
conceptual understanding. Therefore, the effect of the instructional methods 
on CU did not depend on the motivation level. 
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CLDSLM 



DSLM 
Instructional Metho d 



Motivation 



Highly- 
Motivated 

Lowly- 
Motivated 



Fig. 2. Interaction effect between the instructional method and the students' 

motivational levels on CU 
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Fig. 3. Interaction effect of the instructional method and the students' motiva- 
tion levels on SR 
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Fig. 3 shows that the low-motivation students taught via the CLDSLM 
instructional method benefited more than the highly motivated students taught 
via the same instructional method in terms of scientific reasoning. However, 
the figure shows that the highly motivated and low-motivation students taught 
via the DSLM and T instructional methods benefited equally in terms of 
scientific reasoning. 

Summary of testing hypotheses 2 

(There are interaction effects between the instructional methods and 
the ability levels). The statistical interaction results and the interaction figures 
partially confirm the hypotheses, showing that there were interaction effects 
between the CLDSLM instructional method and the motivational levels where 
low-motivation students benefited more than the highly motivated students in 
terms of SR but benefited equally in terms of CU. There were no interaction 
effects for the DSLM instructional method and the motivation level. That is, 
the performance of the DSLM instructional method did not depend on the 
motivation level. Highly motivated and low-motivation students taught via the 
DSLM instructional method benefited equally in terms of CU and SR. Finally, 
there were no interaction effects for the T instructional method and the 
motivational levels. That is, the performance of the T instructional method did 
not depend on the motivation levels. Highly motivated and low-motivation 
students taught via the T instructional method benefited equally in terms of 
CU and SR. 

Summary and conclusions 

This study found that the use of cooperative learning helped students 
to fully benefit from the Dual Situated Learning Model (DSLM). Overall, the 
CLDSLM group outperformed the DSLM group for all measures, showing 
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that for form four physics, the Dual Situated Learning Model alone was not 
sufficient as a form of teaching scaffolding. 

The low-motivation students taught via the CLDSLM method outper- 
formed their counterparts taught via the DSLM and T methods in conceptual 
understanding and scientific reasoning. The low-motivation students taught 
via the DSLM method in turn outperformed their counterparts taught via the T 
method in scientific reasoning (SR) but not in conceptual understanding (CU). 

This study shows that the Dual Situated Learning Model (DSLM) 
learning method, when embedded with jigsaw cooperative learning scaffold- 
ing and implemented correctly in the classroom, is an effective method in 
helping low-motivation students learn physics with understanding and reason 
scientifically. 

The high-motivation students taught via the CLDSLM method outper- 
formed their counterparts taught via the DSLM method in scientific reasoning 
(SR) but not in conceptual understanding (CU) and outperformed their T 
method counterparts in CU and SR. The highly motivated students taught via 
the DSLM method, in turn, outperformed their counterparts taught via the T 
method in terms of conceptual understanding and scientific reasoning. 

The CLDSLM method was highly effective in teaching conceptual 
understanding for both highly motivated and low-motivation students, but the 
interaction effects showed that the CLDSLM method is very effective for 
enhancing scientific reasoning among low-motivation students. 

From these findings, it can be concluded that the use of cooperative 
learning helped the students to fully benefit from the Dual Situated Learning 
Model. When students are actively engaged in activities in stage 5 (that is, 
instructing with learning events) that emphasize giving students an opportu- 
nity to make predictions, provide explanations, confront dissonance, and con- 
struct a more scientific view of concepts, they benefit much from the Dual 
Situated Learning DSLM learning process. Therefore, the DSLM learning 
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method is inadequate without cooperative learning, or DSLM learning with 
the cooperative learning method is superior to the DSLM learning method 
alone. It follows that the DSLM learning process should be scaffolded 
appropriately through cooperative learning. The DSLM is especially effective 
in improving students' scientific reasoning. The DSLM method with coopera- 
tive learning scaffolding is effective at improving student performance in all 
aspects of physics. The DSLM method with cooperative learning, further- 
more, is an effective method across motivation levels but is especially benefi- 
cial for low-motivation students. 
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Abstract. The focus of this paper is United Kingdom (UK) govern- 
ment initiatives over the last thirty years, or so, which have been designed to 
both up-skill the workforce and to improve the country's international com- 
petitive position. It also considers the impact which these educational inter- 
ventions have had on the economic and human capital of the various stake- 
holders including the government, employers and learners. It comes to the 
conclusion that, whilst some progress has been made in developing the human 
capital and the economic capital of the stakeholders these interventions have 
not significantly improved the United Kingdom's global competitive position. 
The paper also points to the current political uncertainty in that country. 
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Introduction 

This paper considers UK government initiatives over the last thirty, or 
so, years which have been designed to both up-skill the workforce and to im- 
prove the UK's global competitive position. Its title is a quotation from a 
speech given by, the then UK education secretary, Ruth Kelly to the Associa- 
tion of Colleges conference in Birmingham on November 16, 2005. In that 
speech she suggested that 

'the economic imperative of education, training and skills is clear and 
real... For most people, the best ladders of opportunity we can give 
them are the skills and qualifications to get a decently paid, sustain- 
able, rewarding job.' (The Guardian 16 /l 1/2005). 

The driving force for her was globalisation, with markets and products 
becoming global rather than national. Information and knowledge are in- 
creasingly important, it has been suggested that 70% of workers, in developed 
countries, are knowledge workers. 

A variety of UK educational initiatives are identified together with the 
pressures, both nationally and globally, which led to their creation and imple- 
mentation by successive governments. Their outcomes will also be addressed 
in terms of the economic and human capital of the various stakeholders in- 
cluding the government, employers and learners. Economic capital relates to 
economic resources such as cash. It consists not just of monetary income but 
also of accumulated wealth and the ownership of productive assets. Economic 
capital involves investment in resources, such as labour, to produce economic 
profit. Human capital involves investment in education, or training, for the 
production of skills and knowledge. 

This paper will identify UK government strategies and initiatives and 
evaluate their outcomes in improving the nation's international competitive- 
ness. .The current global economic context is one of intense competition; new 
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national economies have emerged to challenge and overtake those which have 
dominated world trade since the end of the Second World War. 

'Today's world of work (in the United Kingdom) is unrecognisable 
from the workplace of only a few years ago' (Manpower, 2006). Changes in 
the world of work have been brought about by a number of factors including 
advances in communications, the introduction of flexible working arrange- 
ments, and greater diversity in the workplace together with the restructuring of 
working arrangements through both outsourcing and the transfer of work 
processes to other countries. There is an emerging economic structure which 
is both global and information driven, where economic success is increasingly 
reliant on the effective use of assets such as knowledge, skills and the ability 
to innovate. Employers now need people who have the right skills and a work- 
force that sufficiently is flexible to allow them to compete in a globalised 
economy and to maintain their human capital. As a result of which there is a 
perceived need for a more highly trained and educated workforce to meet he 
requirements of the economy in the competitive, globalised and highly tech- 
nological market of the early twenty first century (Morgan-Klein & Osborne, 
2007). 

At the same time the structures of employment have changed and 
learning opportunities for employees have been under pressure to have rele- 
vance to the needs of employers to ensure the organisation's economic com- 
petitiveness and its human capital. Life long careers in one organisation are 
gone. During their working lives people will have to change organisations and 
maybe even careers in order to preserve their economic capital. Employees in 
the twenty first century have to be prepared to move, change and develop as 
employment opportunities change in order to maintain and develop their eco- 
nomic capital. Organisational downsizing has become 'one of the inevitable 
outcomes of living in a global economy where organisations are required to 
make continual adjustments in strategies and the cost of labour in order to re- 
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main competitive,' and to manage their human and economic capita 1 (Carbery 
& Garavan, 2005). The UK government has launched a series of initiatives to 
attempt to address the educational and training needs which have emerged. 

The strength of the UK economy has fluctuated in line with changes in 
global economic structures. Consequently, the structures of employment have 
changed in response to new working patterns of employment and international 
competition. Give examples, a need has also been generated for continuous 
updating to respond to the higher skills, which the workforce is now required 
to have. The focus on lifelong learning by governments is reflected in the 
alignment of lifelong learning with changes in the economy and workplace, 
the need to invest in human capital to ensure economic competitiveness in 
conditions of increasingly globalised capitalism (Edwards, 2001). 

The European Commission and national governments' policy state- 
ment, in relation to lifelong learning, are 'couched almost universally in terms 
of ensuring greater economic competitiveness,' Osborne & Oberski (2004). 
There is now a demand for learning opportunities to be relevant to the needs 
of the economy to ensure economic competitiveness, at an organisational and 
national level. There is now greater pressure on workers to expand, and in- 
crease, both their skills and knowledge. 

Background 

The UK, in common with many advanced nations, is now a post indus- 
trial society. This post modern economy is associated with such contempo- 
rary trends such as the growth of service-sector employment, 'post' industrial 
social formations and post Fordist models of production, work organisation 
and management. In the last twenty, to thirty, years there have been vast 
changes in the structure of employment within Britain. This was pre-empted 
to some extent, by the decline within the manufacturing base of the UK in the 
late 1970's and the beginning of the 1980's, with the growth in the service 
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sector compensating employment levels. A mass production economy did not 
need a well educated mass of workers, high levels of human capital, but the 
'new high performance-organisations-with flatter hierarchies and team work- 
ing depend upon a high level of skill and creativity throughout their work- 
force' (Commission on Social Justice, 1991, p. 185). Projections of both work 
trends and the nature of employment in the twenty first century suggest that 
the majority of new job opportunities will be in knowledge based work, which 
include a range of service based activities. 

The term 'knowledge economy' is used to describe this emerging 
economic structure which represents a departure from the economics of the 
twentieth century industrial era. Organisations which compete in a knowledge 
economy have to be able to manage, and change, to survive in an environment 
which is almost constantly changing The driving forces behind this change 
fall into several categories. They include the globalisation of markets and 
products, due to national and international deregulation, the increasing 
availability of information and communications technologies, increased 
networking and connectivity by way of the internet and the intensification of 
economic activities, which have been enabled by the growth of information 
technologies, products and services. Walczak (2005) argued that the 
international worldwide economy has evolved from an industrial 
manufacturing, or product, orientated economy to one which is based on 
knowledge and services, where the principle commodity is knowledge, or 
information. 



Government initiatives 

In common with other developed economies the UK has advocated the 
creation of a high skilled, high waged economy by upgrading the skills of its 
workforce to increase human capital. The response by governments, in the 
advanced states, to global changes have been, in the main, to retain central 
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control over the curricula, and certification of skills together with a move to 
manage educational achievement, or outputs, through target setting. Their 
motivations being to addreess demographic changes, economic development, 
and in some cases social justice. In this way they have sought to maintain 
control over education and, potentially, their competitive position in a global 
economy. Skills development, improving both the work related skills of the 
workforce and their basic numeracy and literacy skills, has been a major 
objective for governments in both developing and advanced nations. In the 
developing nations, they are seen as the key condition for economic 
development. For the advanced nations, education is seen as one of the 
principal means for maintaining high standards of living in the face of global 
competition, most notably from the developing countries. The Overseas 
Development Institute (2005) saw good quality and appropriate education as 
one of 'the main drivers of competitiveness and successful participation in the 
globalisation process.' Indeed Chapman & Asp in (1997) took the view that in 
many countries governments are concerned not only to increase their 
economic potential but also to make their political and social arrangements 
more equitable and inclusive, 'to offer a greater range of avenues for self- 
improvement and personal development to all their citizens.' In the interplay 
of all these three the welfare of all their citizens can best be secured and 
extended by increasing their human capital. 

Department for innovation, universities and skills 

On 28 June 2007 the UK Government created a new Department for 
Innovation, Universities and Skills (DIUS).The goal of this department was to 
deliver the Government's espoused long-term vision which was to make the 
country a world leading nation for science, research and innovation. Its aim 
was to ensure that the UK will have the skilled workforce it needs to compete 
in the global economy and to develop the nation's human capital. The Secre- 
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tary of State for Children, Schools and Families told Parliament that 'our task 
in the next decade is for our education system to become world class,' The 
Daily Telegraph (11/07/2007). 

Only twenty three months after its formation the department was 
merged with the Department for Business, Enterprise and Regulatory Reform 
to form the Department for Business, Innovation and Skills. 'Ministers have 
made it clear what they think about lifelong ...it is excellent - so long as it 
means you can do your job better,' Times Higher Education (11/6/2009) 
Roger Brown, Professor of higher education policy, "This is not good news 
for all those who feel that policy on higher education is already drive too 
much by the presumed needs of business and the economy' Times Higher 
Education (11/6/2009). It is believed that the set up costs for the now defunct 
department were in the region of £7 million. 

The demise of DIUS was the latest of many UK government initiatives 
to up-skill the workforce and to improve the country's economic competitive- 
ness. On 5 th February 1971 the then Minister of Education, Margaret 
Thatcher, attended the designation service for Coventry Polytechnic, in her 
speech she held that the establishment of polytechnics would introduce a new 
dimension into higher education. Polytechnics, would, Mrs Thatcher claimed, 
never become universities and would improve links with industry and com- 
merce, by way of block release which effectively linked study, training, indus- 
trial life and sponsored research and in this way they would contribute to both 
economic and human capital of all their stakeholders. 

During the years between 1971 and 2007 there have been a variety of 
government initiatives which had been intended to improve the level of skills 
in the workforce. By 1989 little progress appeared to have been made in up- 
skilling the workforce. Gavyn Davies, Chief UK Economist at Goldman Sachs 
at that time, was quoted as saying 'a modern developed economy can only 
prosper if it has a labour force with skills and education to compete with the 
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best. Ours patently has not, The Guardian (16/6/1989). Moving forward fif- 
teen years the same problems were still being identified. Gordon Brown 
(2004), the British Chancellor of the Exchequer at the time, stated that 'if we 
are to succeed in a world where off-shoring can be an opportunity. ..our mis- 
sion (is) to make the British people the best educated, most skilled, best 
trained in the world.' The Leitch report (2006) summarised the position that 
time in this way 'our nation's skills are not world class and we run the risk 
that this will undermine the UK's long term prosperity' 

Government training and up-skiling initiatives since 1980 

In 1982 the UK government announced the Technical and Vocational 
Education Initiative (TVEI) which ran for over ten years. Its aims were to fo- 
cus on and improve technical and vocational education for fourteen-eighteen 
year olds in schools and colleges, these included both planned work experi- 
ence and full-time programmes which were to combine general and technical 
and vocational education. In 1986 the National Council for Vocational Quali- 
fications was set up. This reflected the then government's perception of the 
low level of work based skills, of human capital.. These qualifications (NVQs) 
were based on occupational standards of competence which were developed, 
endorsed by employers and were assessed in the workplace or in workplace 
conditions, and contributed to the human capital of employers^ In 1994 Ernst 
and Young found that in some sectors NVQs were not well established and 
that in others employers still needed to be convinced of their value to their or- 
ganisation. 

The Management Charter Initiative (MCI), launched in November 
1987, was developed in an attempt to ensure that there were comprehensive 
standards for management training. The MCI sought, and still seeks, to de- 
scribe and to promote common practice in management training and develop- 
ment by generating standards for management education and learning. These 



318 



are still recognised as a benchmark in the UK for many management qualifi- 
cations. They represented a key lever in the government's attempt at produc- 
ing a skills revolution in training and development, and contributed to the de- 
velopment of both economic and human capital for both employees and em- 
ployers. In a survey of sixty one managers, who were employed in organisa- 
tions which were participating in the MCI standards at that time, Reynolds & 
Ablett (1998) found that the most commonly cited benefits of the standards 
were gaining national qualifications, 89%, and improving the ability to im- 
plement changes, 76%. Thus they contributed to both economic and human 
capital. 

In 1990, Investors in People was established as a voluntary system to 
encourage employers to invest in skills, or human capital, Reynolds & Ablett 
(1998) argued that it was intended to be a national standard, or benchmark, for 
the quality of training and development in organizations and was launched 
against a background of growing concern about a potential shortage of skills 
together with the need for better vocational education, and training, to im- 
prove business performance human and economic capital. In their survey of 
sixty organisations, which was referred to earlier in the previous paragraph, 
they found that the most frequently anticipated organisational benefits in- 
cluded improved motivation, 95%, improved employee awareness of business 
objectives, 95%, and a closer link between training and business goals, 80%. 
The benefits of using the Investors in People framework, as listed by the 
Cabinet Office (1999), included 'empowerment, planning and innovation' 
(McAdam et al, 2002). 

In 1991 the UK government issued a White Paper 'Education and 
Training for the 21 st Century' which introduced a national framework of 
qualifications for sixteen to eighteen year olds. In the preface to that paper 
Tony Blair, the prime minister at that time, wrote that 'education is the best 
economic policy we have' (DfEE, 1998). This national framework included 
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NVQs, GNVQs and 'A' levels. Responsibility for the less, or non-academic 
awards, NVQs and GNVQs, was transferred from the control of the local au- 
thorities to corporate bodies in 1993. Also in 1993 Modern Apprenticeships 
were introduced in Richardson (1998) opinion 'aiming at high quality provi- 
sion and suggesting that able young learners with an orientation toward the 
workplace needed more than NVQ programmes to stretch them' (p. 227). In 
1995 Sir Geoffrey Holland, the retired Permanent Secretary of both the Em- 
ployment and Education departments, took the view that the system of post 
compulsory education, from sixteen to nineteen years, was not meeting its 
aims and in fact was, for the most part, a mess. In September of that year a 
report by the World Economic Forum suggested that Britain had slipped from 
fourteenth to eighteenth in competitiveness, this was blamed on the level of 
education available and on the poor motivation to train people for new jobs 
Segal (1995). 

The 1992 Further and Higher Education Act led to the creation of the 
Further Education Funding Council (FEFC), the Office for Standards in Edu- 
cation (OfSTED), the removal of further education (FE) colleges from Local 
Authority control and the granting of university status to the UK's polytech- 
nics. The reader will recall that this was their unique selling point and that 
they were intended to provide an education which differed form that provided 
by the traditional universities. 

In 2001, the FEFC and the TECs ended and the Learning and Skills 
Council (LSC) was created in their place. The LSC had the goal of planning, 
funding and securing the provision of post-sixteen education and training in 
The UK, excluding higher education, to help improve the UK's skills profile 
and human capital. In 2001, National Training Organisations (NTOs) were 
replaced by the Skills for Business Network comprising Sector Skills Councils 
(SSCs) and the Sector Skills Development Agency (SSDA). Sector Skills 
Councils, through Sector Skills Agreements, were to engage employers in the 
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design of qualifications and training as well as identifying, and working, to 
tackle skills shortages and gaps, and improve both human and economic capi- 
tal. 

In reviewing the UK Industry and Parliament Trust's Study Group on 
Employability's 'Survey on Employability,' 1996/7, Andrew Clarke, Study 
Officer, Industry and Parliament Trust, summarised the initial findings, which 
were based on a survey of forty Trust member companies, which together em- 
ployed over one million people, holding that a need was identified for a work- 
force that can adapt, communicate and work well in a team, who welcome 
new ideas and expect the learning process to continue for life. The responsi- 
bility for the maintenance of competence and skills to ensure that staff remain 
employable, and can ensure their economic capital, in the wider job market 
was thought to be a shared one, between both employer and employee. The 
UK government whitepaper, 'Building the Knowledge Economy,' Department 
for Trade and Industry (1998), acknowledged these changes whilst identifying 
others. These included the unification of European markets, the increasing 
strength and numbers of global competitors, shorter product cycles and the 
generation of new science based industries. 

In 1999, the Department for Education and Skills commissioned 'The 
Skills Force Employer Skills Survey,' which considered the extents, causes 
and implications of skills deficiencies. A significant number of employers re- 
ported that they were experiencing problems in filling vacancies due to skills 
shortages. Generic skills, which were identified, included basic computer lit- 
eracy whilst general skills included communication, team working and prob- 
lem solving. It was estimated, at that time, 1999, that almost two million em- 
ployees in the UK were not fully proficient in their job due to perceived gaps 
in their skills. 

In 2002, the UK government established the Sector Skills Develop- 
ment Agency, which was responsible for funding, supporting and monitoring 
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the network of Sector Skills Councils (SSCs). The SSCs had four key goals 
which were to reduce skills gaps and shortages, improve productivity, busi- 
ness and public service performance, increase opportunities to boost the skills 
and productivity of everyone in the sector's workforce and to improve learning 
supply including apprenticeships, higher education and National Occupational 
Standards. This was a real commitment from government departments to re- 
solving issues which had been identified in relation to skills levels in the 
workforce, and to develop human capital. 

By 2005 the problems of skills shortages and global economic compe- 
tition had not been addressed. In her speech to the Association of Colleges 
conference in Birmingham on November 16, 2005 Ruth Kelly, the then Edu- 
cation Secretary held that 'we are twenty fourth the OECD league table in 
terms of the proportion of our young people who stay on in education at age 
seventeen.' At that time the UK were twenty first in the OECD in terms of the 
proportion of our adult workforce skilled to Level 2. National productivity 
was 25% lower than in the United States. As Ms Kelly suggested 'just catch- 
ing up is hard enough. But at the same time others are racing ahead' (The 
Guardian, 16/11/2005). 

In an OECD review of thirty countries, the UK were ranked fifteenth 
for the proportion of forty five to fifty four year-olds with upper secondary 
education, but only twenty second out of thirty for the proportion of our 
twenty five to thirty four year-olds skilled to the same level. Whilst South Ko- 
rea improved their upper secondary qualification rate and human capitals by 
40 percentage points in the same period.' A Learning and Skills Council re- 
port, 2006, argued that there is an urgent need for upgrading and re-skiling the 
workforce because in most occupations the necessary skill levels will in- 
crease, whilst the need for some skills will disappear. Demographically the 
UK workforce is ageing and the number of young people entering work will 
decline from 2010, leading to increased reliance on the existing workforce. 
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In 2007 the Department for Education and Skills confirmed plans to 
raise the school leaving age in The UK by 2013. It was stated that this will not 
mean that pupils have to stay in the classroom or continue with academic les- 
sons but they will have to continue to receive training. The proposals seek to 
tackle the problem of young people leaving education without qualifications 
or workplace skills. Despite repeated efforts to tackle this problem the most 
recent statistics for The UK showed that 11% of sixteen to eighteen year olds 
are still outside education, training or work, they are therefore not developing 
their human or economic capital. 

This measure is designed to address the problem which the UK is has 
experienced in relation to NEETs, young people who are not in employment 
or education, in the United Kingdom, the classification comprises people aged 
between sixteen and twenty four, some sixteen year olds are still of 
compulsory school age. Hursch (2007) held that the UK has the highest asso- 
ciations between social class and educational performance the OECD, and 
therefore gaps between human and economic capital. While the overall educa- 
tional performance of the UK is in many respects not bad by international 
standards, international studies have shown two particular weaknesses among 
UK teenagers. One is that in relation to skills and knowledge, or human capi- 
tal, the effect is much greater than in most other countries. The other is that a 
large minority of young people in the UK have negative experiences in their 
late teen. Reducing the proportion of sixteen to eighteen -year-olds not in 
education, employment or training is a priority for the UK government as be- 
ing a NEET is a major predictor of later unemployment, low income, teenage 
motherhood, depression and poor physical health, of both human and eco- 
nomic capital. 
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Higher education 

Since the 1980s the UK government has promoted participation in 
higher education as a strategic of economic development. Following the 
Dearing Report in 1997 the government set a 50 percent participation target 
with the aim of offering the opportunity of higher education to all who would 
benefit from it, and allow the to increase their human capital. Keep & 
Mayhew (2004) suggested that whilst the number of graduates increased the 
number of traditional graduate entry jobs have not. Indeed employers are now 
able to recruit graduates, with higher levels of human capital, which would 
previously have required lower level qualifications, thereby disadvantaging 
those who do not obtain a first degree. Research carried out as part of the 
Teaching and leering Research Programme in 2008 revealed that students 
from materially deprived backgrounds are much less likely to participate in 
higher education than wealthier students. 

There appears to be a dichotomy in UK government policies in that 
whilst the economic, and competitive, advantage generated by improved 
learning opportunities are acknowledged access to them has become regulated 
by the financial ability to participate in them.. In 1998 tuition fees of £1,000 
per year were introduced for university students. In 2006 these were increased 
to £3,000 and are to be reviewed in 2009. In their 'Global Higher Education 
Rankings, Affordability and Accessibility in Comparative Perspective, Usher 
& Cervenan (2005) ranked the United Kingdom at thirteen and New Zealand 
at fourteen out of fifteen countries. This was because of the high costs of 
higher education together with low national incomes. That report compared 
countries on six different measures of affordability which, taken together, also 
provided a weighted overall affordability ranking. It also ranked countries in 
terms of the accessibility of higher education, four different accessibility indi- 
cators using the rankings to reflect the two broad concepts of higher education 
accessibility: the extent of participation, and the social composition of the par- 
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ticipants. In that part of the survey the United Kingdom, the United States, 
Canada, Australia, and Ireland were clustered together in the mid-to high 
zone of the rankings, which Usher & Cervenan (2005) held was evidence of a 
congruence of educational policy across areas which share a common lan- 
guage. The Netherlands and Finland both had high participation rates and 
good, or excellent, gender parity scores. 

Equivalent or lower level qualifications (ELQ) 

In 2007 the Secretary of State for Innovation, Universities and Skills 
wrote to the Chairman of the Higher Education Funding Council for The UK 
with details of New Higher Education Funding Incentives 2008-11. This letter 
set out the government's strategy for funding for learners studying for a quali- 
fication equivalent to, or lower than, one that they have already gained. In the 
main the government viewed such learners as not having a claim for public 
funding, and with some exceptions learners would have to finance their own 
studies. The money being spent on these ELQ students, £100 million would be 
diverted to support those who were entering higher education for the first 
time, or those progressing to higher qualifications. There was an espoused 
hope that their employers would make up some of the funding shortfall. These 
proposals seem privilege the young and those with employer support and. they 
risk reducing participation in learning. 

There will be three broad categories of exemptions students training to 
be doctors, dentists, vets, nurses and social workers and those on PGCE 
courses; students studying for a foundation degree; and students who are co- 
funded by employers. Extra money, a targeted allocation, will be made 
available to protect strategically important and vulnerable subjects from the 
impact of the ELQ policy. Strategically important and vulnerable subjects 
have previously been identified as including subjects as diverse as science, 
Arabic and Turkish language studies and other Middle Eastern area studies, 
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former Soviet Union Caucasus and central Asian area studies and Islamic 
studies. 

Although part-time students make up more than 40% of the total 
higher education student body, UK government policy does not taken any real 
cognizance of them. They do not enjoy deferral of their fees until they com- 
plete their studies and the majority of them combine study with paid employ- 
ment, which is taxed. Their economic capital must be used to develop their 
human capital. Without the funding that ELQ students and their fees bring to 
an institution, some courses may cease to be viable, particularly in Further 
Education colleges which offer only a small number of higher education 
courses. Whilst those providers of higher education which have made most 
effort to widen participation by reaching out to mature students are more 
likely to be adversely impacted. Those which have been less energetic in their 
efforts to become more inclusive will not feel the impact so heavily. Depart- 
ments of Continuing Education, offering courses carrying small credit value 
which are often taken by adults students as they fit into their lives will also 
feel the impact. Those institutions which have been the most successful in 
opening participation to non-traditional undergraduates which encompasses 
all ages and career stages will be harder-hit than those which have concentrate 
primarily on providing initial higher education to eighteen year old school 
leavers. 

United Kingdom in world rankings 

In the OECD survey of thirty countries, which was published in De- 
cember 2007, the UK was downgraded in its world ranking in mathematics 
from eighth to twenty forth and from seventh to seventeenth in reading. In sci- 
ence the UK were ranked fourteenth, down from fourth when the last compa- 
rable UK results were published, in 2001. South Korea came top in reading, 
with New Zealand, Ireland, Australia and Estonia among those beating Brit- 
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ain. Finland was best for science and second in both reading and mathematics. 
Taiwan was ranked first for mathematics. Whilst the OECD took the view that 
Poland was one of the countries which had most improved in reading, and 
Mexico and Greece were held to have made significant improvements in 
mathematics. Other nations were increasing their human and economic capital 
much more effectively than the United Kingdom was. 

Table 1. Key UK Government educational initiatives 

Year Key UK Government educational initiatives 

1970 Creation of polytechnics from local authority colleges 

1982 Technical and Vocational Education Initiative (TVEI) 

1986 National Council for National Vocational Qualifications (NVQ) 

1987 Management Charter Initiative (MCI) 

1987 White Paper on Higher Education: Meeting the Challenge 

1988 Education Reform Act- created Universities Funding Council and Polytechnics and 

Colleges Funding Council 

1990 Investors in People (IiP) 

1991 'Education and Training for the 21 st Century 

1992 Further and Higher Education Act 

Further Education Funding Council 

Office for Standards in Education 

Polytechnics became universities 
1997 Dearing Report on Higher Education in the Learning Society 

1999 The Skills Force Employer Skills Survey 

2001 Learning Skills Council (LSC) 

Skills for Business Network Sector Skills Councils (SSC) 

2002 Sector Skills Development Agency (SSDA) 

2003 White paper on the Further of Higher Education 

2005 Higher Education Act created Office of Fair Access (OFF A) and the post d Access 

Regulator 

2006 Learning and Skills council report 

2006 Department for Education and Skills (DfES) Paper Widening Participation in 

Higher Education: Creating opportunity, releasing potential, achieving excellence 

2006 Leitch Review of Skills. Prosperity for all in the global economy- world class skills 

2007 Plans announced to raise school leaving age to eighteen by 2013 
2007 Equivalent or lower level qualifications (ELQ) 

2007 Department for Inn ovation, Universities and Skills (DIUS) and Department for 
Children, Schools and Families (DCSF) replaced Department for Education and 

Skills (DfES) 

2008 Incorporation of FE colleges and university colleges as universities providing 

foundation degrees 
2009 
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Conclusions 

The prosperity of all nations depends on their skill; base, or human 
capital. In common with other developed, and developing, countries, the pros- 
perity of the UK depends on its skills base. The country had advocated the 
creation of a high skilled economy by upgrading the skills of its citizens; it has 
promoted lifelong learning to ensure competitiveness and international, na- 
tional and organisational levels in an attempt to achieve this. Its policies influ- 
ence the human capital of organisations and individuals, together with their 
economic capital. There have been a number of skills initiatives launched by 
the UK government to attempt to address the educational and training needs 
which it has faced, and continues to face, some of these have been considered 
in this paper. The Leitch Review of Skills in the UK (2006), which was con- 
sidered earlier, identified that over 70% of the UK 2020 workforce had al- 
ready completed their compulsory education. That report set targets to im- 
prove the skills of the workforce, yet by May 2009 it was being reported that 
the UK will fail to meet the Leitch Review 's target to train at least 90% of the 
workforce to Level 2 by 2020, a major study by UK Commission for Em- 
ployment and Skills(UKCES) to improve skills admitted. (Peacock, Personnel 
Today, 7/5/2009). Only 77% of UK workers will be qualified to Level 2 in by 
2020 up 18% from 2005 but still at least 12% short of the target required, 
based on current progress levels. The report also predicted that the UK will 
not achieve its Level 3 target either, which specified that 68% of the UK's 
workforce must hold such qualifications by 2020. 

The UK is in a Post Fordist sate of development where education and 
training are no longer viewed as an end in themselves instead they are valued 
as human, or economic, capital. There is an economic recession in the UK at 
present which has led to potential cut backs in funding for education at all lev- 
els, government, organisations and individuals. In May 2010 the UK held a 
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general election. The Labour party, which has been in power since 1997, was 
unable to form an administration. Since then the United Kingdom has had a 
coalition government which was formed as a result of two political parties, the 
Conservatives and Liberal Democrats, which appear to have a number of dia- 
metrically opposite views in relation to education working together. This new 
government faces a challenging economic situation, most notably a budget 
deficit. An emergency budget has been released which seeks to address this 
deficit by freezing, effectively reducing, public sector pay over a two year pe- 
riods. It has yet to formally announce its detailed policies in relation to educa- 
tion but as all public spending is to be curtailed it is likely that spending on 
education, and most probably higher education, will be significantly reduced. 
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Abstract. Various changes are taking place in Lithuanian comprehen- 
sive schools in recent years. Not all of them can be considered positive and 
making the system's work effective. The changes taking place encourage natu- 
ral interest in them. It is necessary not only to fix the current state, but to 
search for the ways how to optimize the changes taking place and to control 
them. Education is a complex, manifold phenomenon, the researches of which 
are complicated and complex as well. In this article Lithuanian comprehensive 
school senior class pupils' position on current education questions is analysed: 
preparation and teaching/learning process evaluation, the identification of ad- 
vantages and disadvantages of education system and other. It is revealed how 
Lithuanian comprehensive school pupils value current education system, 
teacher provided knowledge quality and ability to prepare students for further 
studies at universities and other higher schools. 

Keywords: comprehensive school, education system, evaluation, factor 
analysis 
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Introduction 

In the process of intensive changes appearing in education system, it is 
necessary to have the more objective and full information from different 
sources about processes taking place in these systems that we could make ade- 
quate and timely decisions. Practically, educational researches are carried out 
in every country, the participants of which are senior class pupils able to pre- 
sent valuable information about education improvement. For example, senior 
class pupils' opinion research, carried out in Finland showed that pupils lack 
computer science knowledge; they express their great interest in studying 
genuine computer science (Grandell, 2005). The newest researches carried out 
in Sweden showed that at least one third of the students are facing serious 
problems with the project work (Osterlind, 2010). Various researches show 
differences in the terms of sex. Ferreira (2004) emphasizes that teaching 
strategies used at the different schools should be investigated and compared to 
ascertain why discrepancies are encountered. 

Interest in Lithuanian Education system problems is naturally under- 
standable. On the one hand, in the process of constant changes appearing in the 
education system, it becomes important to know the current situation at every 
moment in time; on the other hand, it is important, referring to the available 
information, to be able to model effective changes or to carry out certain pre- 
vention measures in the case of undesirable phenomena. Over the last decade a 
lot of surveys were carried out in foreign countries in which students took part 
(Robertson, 2000; Inagaki et al., 2004; Strand, 2007). Such researches on the 
most various questions are carried out in many countries. Attitude researches 
in Lithuania have already become an inseparable part of public discourse and 
are rather popular. An opinion exists that surveys are not a reliable method es- 
pecially that very often we can guess what the predominant answers of the re- 
spondents will be. Such presumptions usually come true. However, even if the 
research confirms the presumptions it is not bad, because a survey carried out 
in a qualified way gives a lot of new and extra information about various ana- 



333 



lysed subjects. Especially that very often in the instruments of surveys, (e.g., 
questionnaires) open questions are presented as well, by which much deeper 
information is obtained. 

National school evaluation agency is carrying out a students and their 
parents' opinions' research on school activities.^ The survey is carried out 
electronically. Over the last decade various kinds of researches were carried 
out during which it was sought to ascertain opinions and attitudes to various 
reality phenomena. Jankauskiene & Kardelis (2002) carried out 11 class stu- 
dents' (girls') attitude towards their body and control of weight research. The 
reasons of students' unwillingness to learn were analysed in 2002. It was 
found that students' unwillingness to learn is determined both by inborn and 
acquired students' qualities, which make influence on their relations with 
classmates, pedagogues, form attitude to studies (Ozolaite & Zablockyte, 
2008). A research on students, teachers and parents' attitude towards education 
was carried out in 2002 as well (Pruskus, 2008). In 2009 a research on com- 
prehensive school primary class pupils' attitude towards world cognition sub- 
ject and educational environment was carried out (Grigorjevas & Maciukaite, 
2009). In the research primary class pupils' having ordinary development and 
pupils' having special educational needs, attitude differences towards world 
cognition as a subject, towards educational process and educational environ- 
ment were analysed. Zygaitiene (2008) carried out a research on teacher and 
students' attitude towards students' eloquence and its education possibilities in 
a comprehensive school. 

Speaking about comprehensive school problems, we would like to 
draw attention that finishing basic education programme, forthcoming 11- 
formers have already to decide which subjects apart from compulsory they are 
going to choose in the 11 th form and according to their individual programme 
are going to learn in the 11 th -12 th form. One part of the 10 th formers have al- 
ready been made a decision which way they will turn into after finishing 
school, are interested in higher school programmes, admission requirements. 
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The others are still wondering among their choices. The latter year secondary 
education concentre students experienced not a few changes which were di- 
rectly connected with their educational process. Therefore, it is very important 
how this process is being organised, what is social environment, what level 
and amount material basis is in one or another education institution, what 
school microclimate prevails during their learning period and it is especially 
important what support will be provided for them from school leaders and 
pedagogues preparing for school leaving exams. 

Thus, the research object is Lithuanian education system evaluation. 
The research purpose is to ascertain how Lithuanian comprehensive school 
students (from upper secondary level) value current education system, teacher 
provided knowledge quality and ability to prepare students for further studies 
at universities or other higher schools. The main research questions are: i) how 
students value their preparation in different cognition spheres; ii) how students 
value teaching/learning process in Lithuanian comprehensive schools; iii) what 
advantages and disadvantages do students discern in Lithuanian education sys- 
tem; iv) do students trust in present Lithuanian education system; v) what 
changes as necessary do students discern. 

Methodology of Research 

General research characteristics 

The research was carried out between February and May, 2010, i.e., 
during the second term of the school year. The research is based on the attitude 
that pupils' opinion and assessment researches are important because they al- 
low to identify urgent problems or to specify already known ones. Referring to 
respondent suggestion analysis, we can suggest problem solution ways, evalu- 
ate possible consequences. Opinion researches are an effective means seeking 
to initiate the changes. 

Having covered result analysis, the interpretations made by researchers 
were handed to selected respondent groups (on the whole 60 respondents) for 
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assessment. They were asked to comment on received results. Response quali- 
tative analysis was carried out. 

Instrument 

In the research the authors' prepared questionnaire was used (La- 
manauskas & Railiene, 2010), which comprised open and closed questions. 
Respondents were asked to assess the field in which they feel the strongest/the 
weakest. Two open questions were presented in the questionnaire, seeking to 
reveal the advantages and disadvantages of Lithuanian education system refer- 
ring to respondents. Also, 20 statements were presented in the questionnaire 
about teaching/learning in Lithuanian comprehensive schools (ranking scale 
was applied: 'agree', 'partly agree', 'do not agree') and they were asked to 
evaluate. The question about trust in our present education system was pre- 
sented. The questionnaire also included a demographical part. 

Research sample and geography 

11 and 12 form pupils of Lithuanian comprehensive schools participated 
in the research. On the whole, 1150 questionnaires were acknowledged accept- 
able. Distribution of respondents according to forms and sex is presented in 
Table 1. 

Table 1. Information about the respondents (N/%) 



Form 


Sex 


Total 


Female 


Male 




The 11 th form 


408/59.0 


246/53.7 


654/56.9 


The 12 th form 


284/41.0 


212/46.3 


496/43.1 




692/100.0 


458/100.0 


1150/100.0 



The participants of the research according to their geographical position 
were distributed as follows: Anyksciai (39, one school), Pasvalys (33, one 
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school), Kretinga (53, one school), Vilnius (202, three schools), Kamajai (57, 
one school), ), Plunge (79, two schools), Siauliai (103, three schools), Uk- 
merge (59, two schools), Kedainiai district (126, three schools), Prienai (60, 
one school), Kaunas district (59, one school), Kedainiai (126, three schools), 
Utena (49, one school), Alytus (61, two schools), other places (44). Thus, re- 
spondents from more than 25 Lithuanian comprehensive schools participated 
in the research. Research sample is considered sufficiently representative. 

Statistical data analysis 

In order to analyse research data, measures of descriptive statistics are 
applied (absolute and relative frequencies, popularity/significance indexes). To 
identify differences between variables, non parametric chi-square (x 2 ) criterion 
is applied. Also t-test for the significance of the difference between the means 
of two independent samples is applied. 20 statements were evaluated applying 
three ranking scale. Every statement was given the calculated popularity/ sig- 
nificance index (0 < PI/SI < 1). The closer is PI value to 1, the more important, 
more significant is the statement to the respondent, or respondent better ap- 
proves of it. A 20 statement factor analysis was carried out. The main aim of 
the factor analysis is to reduce the number of variables. Data, obtained on the 
basis of sample absolutely suit for carrying out factor analysis. Two methods 
were applied in order to evaluate whether the data set was appropriate for the 
factor analysis: Bartlett's Test of Sphericity and Kaiser-Meyer-Olkin (KMO) 
test. Sample suitability for factor analysis results will be presented in Table 2. 
Table 2. KMO and Bartlett's test results 



Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy 




0.835 


Bartlett's Test of Sphericity 


Approx. Chi- Square 


3336,265 




df 


190 


Sig. 


0.000 
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Table 2 indicates that all values are quite high (Rivera & Ganaden, 
2001; HacneflOB, 2005). KMO test value is 0.835. Bartlett's Test of Sphericity 
tests the null hypothesis that the correlation matrix is an identity matrix. In this 
case approx. Chi-Square value is 3336.265 and p<0.000. These results clearly 
show that data can be used for factor analysis. A loading of 0.40 for an item to 
define a factor was applied based on recommendations (Ferguson & Cox, 
1993). The SSPS statistics batch is used as an instrument for data processing. 

Results of research 

The purpose was to ascertain how the respondents value their prepara- 
tion in various fields. The obtained results are presented in Table 3. 

Table 3. The evaluation of the respondents' preparation (N/%) 



Subject /field 


The strongest 
preparation 


The weakest 
preparation 


N 


% 


N 


% 


Mathematics 


204 


17.7 


319 


27.7 


Lithuanian language and literature 


324 


28.2 


173 


15.0 


Natural sciences 


218 


19.0 


162 


14.1 


ICT 


71 


6.2 


87 


7.6 


Foreign languages 


151 


13.1 


239 


20.8 


Humanitarian sciences 


124 


10.8 


131 


11.4 


Arts 


58 


5.0 


39 


3.4 


Total 


1150 


100.0 


1150 


100.0 



In Table 3 one can see that the respondents have the strongest preparation 
in Lithuanian language and literature and natural sciences fields. In mathemat- 
ics and foreign language fields the respondents have the weakest preparation. 
Generalised results do not show deeper differences that are possible, therefore, 
in Table 4 the results are presented according to the forms and sex of the re- 
spondents. 
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Table 4. Evaluation of the respondents' preparation: 
The strongest preparation (N/%) 



Subject /field 


Form 


Sex 


Total 


The 11 th 
form 


The 12 th 
form 


Female 


Male 


Mathematics 


117/17.9 


87/17.5 


108/15.6 


96/21.0 


204/17.7 


Lithuanian language 
and literature 


196/30.0 


128/25.8 


249/36.0 


75/16.4 


324/28.2 


Natural sciences 


100/15.3 


118/23.8 


119/17.2 


99/21.6 


218/19.0 


ICT 


51/7.8 


20/4.0 


23/3.3 


48/10.5 


71/6.2 


Foreign languages 


92/14.1 


59/11.9 


76/11.0 


75/16.4 


151/13.1 


Humanitarian sci- 
ences 


71/10.9 


53/10.7 


77/11.1 


47/10.3 


124/10.8 


Arts 


27/4.1 


31/6.3 


40/5.8 


18/3.9 


58/5.0 


Total 


654/100.0 


496/100.0 


692/100.0 


458/100.0 


1150/100.0 



Analysing the obtained results according to the form you can see that 
differences exist. The 11 th formers feel better prepared in foreign language 
field than 12 th formers. The same can be said about Lithuanian language and 
literature. In the natural science field the 12 th form students feel stronger than 
the 11 th formers. It might be related with preparation for exams and further ca- 
reer. All these differences are statistically significant (x 2 = 22.52, df = 6, p < 
0.001). Analysing results according to sex, we can see that girls are the strong- 
est in Lithuanian language and literature field and boys in natural sciences and 
mathematics fields. The differences are also statistically significant (% 2 = 
75.92, df = 6, p < 0.000). At least 3 times better prepared in ICT field are boys 
than girls. 

The results are analysed how the respondents' position varies evaluat- 
ing preparation according to a variable "the weakest preparation". The results 
are presented in Table 5. 
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Table 5. The evaluation of the respondents' preparation: the weakest prepara- 
tion (N/%) 



Subject /field 


Form 


Total 


Sex 


Total 


The 11 th 
form 


The 12 th 
form 


Female 


Male 


Mathematics 


179/27.4 


140/28.2 


319/27.7 


196/28.3 


123/26.9 


319/27.7 


Lithuanian 

language and literature 


99/15.1 


74/14.9 


173/15.0 


67/9.7 


106/23.1 


173/15.0 


Natural sciences 


101/15.4 


61/12.3 


162/14.1 


104/15.0 


58/12.7 


162/14.1 


ICT 


44/6.7 


43/8.7 


87/7.6 


52/7.5 


35/7.6 


87/7.6 


Foreign languages 


141/21.6 


98/19.8 


239/20.8 


168/24.3 


71/15.5 


239/20.8 


Humanitarian sciences 


68/10.4 


63/12.7 


131/11.4 


87/12.6 


44/9.6 


131/11.4 


Arts 


22/3.4 


17/3.4 


39/3.4 


18/2.6 


21/4.6 


39/3.4 


Total 


654/100.0 


496/100.0 


1150/100. 


692/100.0 


458/100. 


1150/100. 



A statistically significant difference exists analysing the results of the 
respondents according to sex (x 2 = 50.05, df = 6, p < 0.000). The majority of 
boys think that they have got weak preparation in mathematics and Lithuanian 
language and literature fields. Girls think that they are the weakest in mathe- 
matics and foreign language field. No other significant differences were estab- 
lished. Analyzing the results according to the form, no significant differences 
were noticed (p > 0.05). Both the 11 th formers and the 12 th formers their prepa- 
ration as the weakest evaluate similarly. 

Table 6. Trust in present education system (N/%) 



Level 


Form 


Sex 


Total 


The 11 th form 


The 12 th form 


Female 


Male 


Trust 


41/6.3 


30/6.0 


48/6.9 


23/5.0 


71/6.2 


Partly trust 


397/60.7 


271/54.6 


421/60.8 


247/53.9 


668/58.1 


Don't trust 


216/33.0 


195/39.3 


223/32.2 


188/41.0 


411/35.7 


Total 


654/100.0 


496/100.0 


692/100.0 


458/100.0 


1150/100.0 



An interesting parameter is the trust in education system (Table 6). . Ex- 
isting various and very often controversial opinions in the society about 
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Lithuanian education system, this information in one way or another is form- 
ing students' opinion as well. 

In Table 6 we can see that only 6.2% of the respondents trust in educa- 
tion system. More than one third of the respondents express distrust in educa- 
tion system. The great majority (58.1%) only partly trust in it. Analysing the 
results according to the form, we can see that there are not any statistically sig- 
nificant differences (x 2 = 4.92, df = 2, p < 0.085). Thus, both the 11 th formers 
and the 12 th formers do not trust in present education system. However, statis- 
tically significant differences according to sex were identified (% 2 = 9.90, df = 
2, p < 0.007). There are more boys more than girls who distrust education sys- 
tem. 

There have been analysed 20 statements (Appendix 1) about teach- 
ing/learning in comprehensive schools. The results are presented in Fig. 1. 

Generally speaking, respondents agree, that atmosphere is suitable for 
learning at schools (SI=0.66), quality of knowledge provided at schools, on the 
whole, is good (SI=0.65), and teachers willingly give advice to students on dif- 
ferent topics being learnt at school (SI=0.68). However, we need to emphasize 
that significance indexes are comparatively not high, though bigger than 0.50. 
8 of 20 statement significance indexes are lower than 0.50. Therefore, we can 
surely claim that learning difficulties, as a matter of fact, are not related with 
communication problems (SI=0.30), the size of school, practically, does not 
determine teaching quality (SI=0.34). Also, we can see, that schools are insuf- 
ficiently interested in students' learning needs (SI=0.35), do not pay proper 
attention to professional orientation (SI=0.38). 
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Teachers willingly give advice to students on 
different topics being learnt at school 

The atmosphere in schools is suitable for learning 

Quality of knowledge provided at schools, on the 
whole, is good 

Students experience a lot of challenges and 
difficulties at school 

It is difficult to learn at school 



Students allot very little time for learning 

Psychological atmosphere is good at schools 

Comprehensive schools prepare the youth in a 
proper way for the studies at higher schools 

Schools are suitably provided with necessary 
equipment for the learning process 

■w Wishing to prepare for exams in a proper way, it is 

S3 

2 necessary to have tutors 

E 

■2 School's special pedagogue provides constant 
55 help for the students 

Teachers help the students learn to learn 
independently 

Students' knowledge evaluation system is clear 
and objective 

Schools provide constant help for the students 
having learning difficulties, are interested in this 

Learning load at school is normal 

Schools pay a lot of attention to students' 
professional orientation (future career planning) 

Schools pay a lot of attention to all-round 
education of personality, wide intellect formation 

There is constant interest in students' learning 
needs at schools 

In biggerschools the quality of teaching is better 
than in small ones 

Learning difficulties most frequently arise because 
of problems of communication with friends 



~\o,< 



0,43 



0,25 0,5 0,75 

Significance Index 



Fig. 1. Statements about teaching/learning in Lithuanian comprehensive 

schools (SI). 
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All statements were analysed from the point of view of possible statis- 
tical differences according to sex and form variables. Statistically significant 
differences according to forms are not identified, in all cases p>0.05. This 
shows that all statements are equally valued both by the 11 th formers and the 
12 th formers. According to sex, statistically significant differences have al- 
ready been identified by statements 1, 6, 10, 11, 12, and 16. These statements 
are differently evaluated by boys and girls. 2.7% of girls and 6.3 % of boys do 
not agree with the statement that quality of knowledge provided at schools is 
good, partly agree with the statement 61.7% of girls and 57 % of boys. The 
difference is statistically significant (x 2 = 9.61, df = 2, p = 0.008). Boys more 
critically value the quality of teaching than girls. 35.1 % of girls and 29.5 % of 
boys agree with the statement, that wishing to prepare properly for exams it is 
necessary to have tutors. Correspondingly, not agreeing with this statement, 
there are less girls than boys. The difference is statistically significant (% 2 = 
8.25, df = 2, p = 0.016). Conditionally we can think that girls have bigger need 
for the help from outside (tutors), than boys. The respondents differently value 
the importance of the school size. More boys (21.8%) than girls (16.0%) agree 
with the statement, that in bigger schools the quality of teaching is better than 
in small ones (x 2 = 8.19, df = 2, p = 0.017). Boys are more critical than girls on 
the question of professional orientation/consultation. In general, the bigger part 
of the respondents think, that schools do not give sufficient attention to this 
activity field. 38.2% of girls and 45.6% of boys do not agree, that schools pay 
a lot of attention to professional orientation (x 2 = 9.26, df = 2, p = 0.010). Also, 
boys are more critical than girls as concerns special pedagogue's provided help 
for the students. 31.5% of girls do not agree with the statement, that special 
pedagogue gives the students constant help, whilst there are only 23.8% of 
boys who agree with this statement (x 2 = 11.17, df = 2, p = 0.004). 
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The results of factor analysis 

All 20 statements' factor analysis was carried out. The five factors 
were extracted based on the Eigen Value Statistics (with the real value more 
than one). All these factors accounts for 46.68% of variance. 

Table 7. Factor analysis results of the statements about teaching/learning in 
Lithuanian comprehensive schools 





FACTOR 1 

The organization of teaching process 


Factor 
loadings 


SI&SD 


18. 


Schools provide constant help for the students hav- 
ing learning difficulties, are interested in this 


0.705 


SI= 

0.4686; 

SD= 
0.2161 


14. 


There is constant interest in students' learning 
needs at schools 


0.660 


16. 


School's special pedagogue provides constant help 
for the students 


0.643 


15. 


Schools pay a lot of attention to all-round education 
of personality, wide intellect formation 


0.595 


19. 


Teachers help the students learn to learn independ- 
ently 


0.570 


12. 


Schools pay a lot of attention to students' profes- 
sional orientation (future career planning) 


0.568 


20. 


Teachers willingly give advice to students on dif- 
ferent topics being learnt at school 


0.512 




FACTOR 2 

Learning difficulties (complexity) 


Factor 
loadings 


SI and SD 


3. 


It is difficult to learn at school 


0.729 


SI=0.5668 
SD=0.1708 


5. 


Learning load at school is normal 


- 0.708 


13. 


Students experience a lot of challenges and difficul- 
ties at school 


0.669 




FACTOR 3 

Teaching/learning atmosphere 


Factor 
loadings 


SI and SD 


8. 


The atmosphere in schools is suitable for learning 


0.696 


SI=0.5900 
SD=0.2478 


9. 


Psychological atmosphere is good at schools 


0.668 


11. 


Schools are suitably provided with necessary 
equipment for the learning process 


0.521 




FACTOR 4 

Education quality 


Factor 
loadings 


SI and SD 


2. 


Comprehensive schools prepare the youth in a 
proper way for the studies at higher schools 


0.703 


SI=0.5794 
SD=0.1787 


1. 


Quality of knowledge provided at schools, on the 
whole, is good 


0.655 


6. 


Wishing to prepare for exams in a proper way, it is 
necessary to have tutors 


- 0.571 
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FACTOR 5 
Teaching/learning peculiarities 


Factor 
loadings 


SI and SD 


17. 


Learning difficulties most frequently arise because 
of problems of communication with friends 


0.671 


SI=0.4138 
SD=0.2207 


7. 


Students allot very little time for learning 


0.562 


10. 


In bigger schools the quality of teaching is better 
than in small ones 


0.454 



Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 
Normalization. Rotation converged in 9 iterations. 



Looking at Table 7, it is observed that there are 7 statements under the 
first factor, 3 statements under the 2 nd factor, 3 statements under the 3 rd factor, 
3 statements under the 4 th factor and 3 statements under the 5 th factor. The first 
factor forms 14.43 % of total variance, the second factor constitutes 9.00 % of 
total variance, the third factor forms 8.56% of total variance, the fourth factor 
forms 8.12 % of total variance and the fifth factor constitutes 6.55 % of total 
variance. 

Significance index was calculated for every factor (SI). The obtained re- 
sult shows that the third factor has the strongest expression (SI=0.59). We can 
claim, that at schools, practically, prevails good psychological atmosphere and 
there is a suitable learning atmosphere. Factor 4 is in the second position 
(SI=0.57), showing that there is proper education quality and students are be- 
ing prepared in a good way. The second factor (SI=0.56) shows, that it is still 
difficult to learn, learning load is still big, at school students experience a lot of 
challenges and difficulties. Factor 5 (SI=0.41) has the weakest expression, 
showing that learning difficulties are not related with peers or time which stu- 
dents allot to learning. The first factor is rather weak as well (SI=0.46). It 
shows, that schools pay insufficient attention to students' learning, their career 
planning, increasing their independence, giving help and support while learn- 
ing. 

A statistically significant deviation in terms of sexes has been obtained 
on the first, second and fourth factors. The null hypothesis H about equal av- 
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erages is rejected at the level of significance and makes p <0.028, p<0.028, 
p<0.006. 

Table 8. Factor significance indexes in terms of sex 





N 


SI 


SD 


Female 


Male 


Female 


Male 


Female 


Male 


Factor 1 


692 


458 


0.47 


0.45 


0.22 


0.20 


Factor 2 


692 


458 


0.55 


0.58 


0.17 


0.16 


Factor 3 


692 


458 


0.59 


0.58 


0.24 


0.25 


Factor 4 


692 


458 


0.59 


0.56 


0.17 


0.18 


Factor 5 


692 


458 


0.40 


0.42 


0.21 


0.22 



The first factor "The organization of the teaching process" is more sig- 
nificant for girls than for boys (t=2.20, df=1040, p=0.028). We can think that 
girls get more help and support from school than boys. This can be predeter- 
mined by openness of the girls, clearer expression and formulation of speech. 
Besides, boys, in general, lack deeper learning abilities, their identity is lower. 
The second factor is more significant for boys than girls (t=2.20, df=1148, 
p=0.028). We can think that learning for boys is more difficult, they experi- 
ence more difficulties than girls. Boys' psychological tension is often bigger; 
they do not tend to search for help from outside. A statistically significant de- 
viation has been consequently identified on factor 4. Girls tend to more posi- 
tively evaluate education and provided knowledge quality than boys (t=2. 77, 
df=1148, p=0.006). No significant deviations have been noticed on factors 3 
and 5. 

Having discussed the obtained deviations with the selected respondent 
group, such results were received (Table 9). 



346 



Table 9. Summary table of the respondents' commentaries 



FACTOR 1 

The organization of teaching 
process 



FACTOR 2 

Learning difficul- 
ties(complexity) 



FACTOR 4 

Education quality 



Girls learn consequently; 
Are diligent; 
Responsible attitude; 
Ambitiousness; 
The circle of interest is 
wider, not only the most 
necessary things; 
More seriously look into 
life perspectives and re- 
sponsibly plan the future; 
Boys more often relate 
their future with going 
abroad, believing in luck 
there; 

It is more complicated for 
boys to get concentrated 
in the lesson; 

Boys choose specialities 
which require less knowl- 
edge, but more physical 
strength; 

Girls pay more attention 
and time to learning, go 
into the heart of the mat- 
ter; 

Girls are more attentive; 
The majority of boys 
choose any speciality and 
later look for a profitable 
job; 

Girls like maximum; 
Girls are more dutiful and 
feel bigger interest in 
learning; 

Girls think, that "not edu- 
cated girl is much worse 
than not educated boy" 
Boys have a wider job 
choosing spectrum (can 
do a job which needs 
more physical strength; 



Boys are more close 
and more often keep 
everything inside; 
Boys miss more les- 
sons; 
Are lazy; 

Are more absent- 
minded and can't 
concentrate; 
Not responsible atti- 
tude to learning, like 
to "do away with" 
unfavourable situa- 
tions; 

Boys mature later 
than girls; 

Boys do not with- 
stand high learning 
requirements; 
Not concentrated in 
the lessons; 
It is "shame" for 
boys to learn well; 
Not attentive, not 
diligent; 

Because most of the 
pedagogues are 

women, for girls it is 
easier to please them 
than for boys; 
Most boys' restraint 
does not allow them 
to reveal themselves; 
Mostly learn one 
subject or two, which 
they like, but the 
others don't. 
Do not trouble them- 
selves in working 
with the bigger 
amount of informa- 



• Girls care more 
about their future 
beforehand and boys 
tend to postpone 
everything to the last 
minute. 

• Girls more seriously 
look at everything, 
are more interested, 
concentrated and 
boys are absent- 
minded, pay less at- 
tention to studies. 

• Boys tend to rebel 
and girls react to 
everything more 
calmly. 

• Girls are not clev- 
erer but they are 
more diligent. 

• Girls tend to learn 
more, therefore pro- 
vided knowledge is 
more understandable 
to them, and they 
value the received 
knowledge. It natu- 
rally happens. 

• Girls are more ma- 
ture. 

• Quicker maturing, 
girls understand the 
essence of learning 
and knowledge 
more. 

• Evaluating the 
knowledge, girls 
seek maximum, and 
for boys it is enough 
to know minimum. 

• From the majority of 
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Different boys and girls' 
character features have 
quite a big influence 



tion source. They 
limit themselves with 
the smaller one. 



knowledge they are 
able to choose useful 
information for 

them. 



The same information was carried out in terms of forms. According to 
this criterion no statistically significant deviation was established. In all cases 
p > 0.05. 

Discussion 

Research showed that students' evaluations differ in terms of sex. Re- 
gardless common education problems at school, both girls and boys value cer- 
tain things differently. Often the researchers consider sex variable one of the 
most important in educational researches. The carried out research revealed 
quite a lot deviations in terms of sex. For example, teaching process organiza- 
tion is more important for girls than for boys. Research results also show that it 
is more difficult to learn for boys, they experience more difficulties than girls. 
The respondents themselves notice that boys are more reserved and usually 
keep everything inside, they miss more lessons and at last they are more ab- 
sent-minded and so on. Of course, the other respondents oppose, claiming that 
sex is not a good predictor of academic skills, interests or even emotional 
characteristics. 2) Girls think they are cleverer, more successful and harder 
working than boys from as young as four, a study has found. 3) The differences 
between boys and girls' learning are identified in researches carried out in dif- 
ferent countries: Indonesia (Deolalikar, 1993), Ghana (Lavy, 1996), Great 
Britain (Elwood, 2005; Strand, 2007), USA 4) and others. 

Our research also confirms this position, because girls hold, namely, such 
position. On standardized achievement tests, females typically surpass males 
in writing ability, reading achievement, and certain other verbal skills while 
males surpass females in science and mathematics. 5) Our carried out research 
confirmed that girls are the strongest in Lithuanian language and literature 
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field and boys in natural sciences and mathematics field. This once again 
proves that despite of all similarities, girls and boys learn differently. The re- 
searchers notice that teachers usually do not understand the differences in an 
appropriate level (Gurian & Henley, 2002). It is interesting, that the research- 
ers themselves very exactly confirmed statistically identified deviations and 
the interpretations handed by the researchers, giving their commentaries during 
the discussion. Thus, the essential questions - 'why do girls do better at school 
than boys' and 'what are the barriers to raising the attainment of boys' - re- 
quire exhaustive answers. Closing the gap between boys and girls' attainment 
in Lithuanian school also is a very important issue not only for the future edu- 
cators and scholars, but also for the politicians. 

Conclusions 

Generalizing research results we can claim, that: (i) Senior students 
emphasize equivalent partnership between a student and a teacher, which could 
be supported by mutual cooperation; (ii) In students' opinion, schools are in- 
sufficiently interested in students' learning needs, do not pay proper attention 
to professional orientation, very often students do not get help and advice 
when they need it; (iii) Senior class students critically value current education 
system, express rather big distrust of it (more than one third distrust it). Boys 
rather than girls distrust education system. Yearly changes, instability, not 
knowing about novelties and constant reforms raise reasonable worry for them; 
(iv) It was found, that the respondents are prepared best for Lithuanian lan- 
guage and literature and natural science field. The respondents are the weakest 
in Maths, foreign language field, though this year foreign language state exam 
results showed that only a very small percent of the 12 th formers didn't pass 
foreign language exam; (v) It was stated, that girls are the strongest in Lithua- 
nian language and literature field, and boys in natural science and Maths field. 
A tendency is noticed, that choosing subjects in 11-12 forms, the bigger per- 
cent of boys just choose the expanded course of sciences; (vi) It is more diffi- 
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cult to learn for boys, they experience more difficulties than girls. However, 
girls tend to evaluate education and provided knowledge quality more fa- 
vourably than boys. 

Acknowledgements. The researchers express sincere thanks for the 
teachers who helped in carrying out this research: to J.Stankute, J. Vygeliene, 
D. Kancleriene, V. Domarkiene, N. Augustonyte, O. Repeckiene, I. 
Stanaitiene, P.Diliautas, R. Dabregaite, A. Cekanauskiene, D. Gaigaliene, R. 
Kareckiene, G. Pakniene. Thanks go to Ilona Ratkeviciene for the language 
revision. 

NOTES 

1. http://www.nmva.smm.lt/index.php?id=126 
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APPENDIX 

Statements about teaching/learning in Lithuanian 
comprehensive schools (N/% and SI) 



Statements 


Agree 


Partly 
agree 


Do not 

agree 


SI 


20. Teachers willingly give advice to 
students on different topics being learnt 
at school 


519/45.1 


539/46.9 


92/8.0 


0.68 


8. The atmosphere in schools is suit- 
able for learning 


485/42.2 


557/48.4 


108/9.4 


0.66 


1. Quality of knowledge provided at 
schools, on the whole, is good 


414/36.0 


688/59.8 


48/4.2 


0.65 


13. Students experience a lot of chal- 
lenges and difficulties at school 


444/38.6 


585/50.9 


121/10.5 


0.64 


3. It is difficult to learn at school 


440/38.3 


556/48.3 


154/13.4 


0.62 


7. Students allot very little time for 
learning 


408/35.5 


572/49.7 


170/14.8 


0.60 


9. Psychological atmosphere is good at 
schools 


353/30.7 


584/50.8 


213/18.5 


0.56 


2. Comprehensive schools prepare the 
youth in a proper way for the studies at 
higher schools 


273/23.7 


738/64.2 


139/12.1 


0.55 


11. Schools are suitably provided with 
necessary equipment for the learning 
process 


337/29.3 


580/50.4 


233/20.3 


0.54 


6. Wishing to prepare for exams in a 
proper way, it is necessary to have tu- 


378/32.9 


442/38.4 


330/28.7 


0.52 
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tors 










16. School's special pedagogue pro- 
vides constant help for the students 


327/28.4 


535/46.5 


288/25.0 


0.52 


19. Teachers help the students learn to 
learn independently 


272/23.7 


605/52.6 


273/23.7 


0.50 


4. Students' knowledge evaluation sys- 
tem is clear and objective 


182/15.8 


687/59.7 


281/24.4 


0.45 


18. Schools provide constant help for 
the students having learning difficul- 
ties, are interested in this 


217/18.9 


611/53.1 


322/28.0 


0,45 


5. Learning load at school is normal 


250/21.7 


502/43.7 


398/34.6 


0.43 


12. Schools pay a lot of attention to 
students' professional orientation (fu- 
ture career planning) 


215/18.7 


462/40.2 


473/41.1 


0.38 


15. Schools pay a lot of attention to all- 
round education of personality, wide 
intellect formation 


138/12.0 


605/52.6 


407/35.4 


0.38 


14. There is constant interest in stu- 
dents' learning needs at schools 


134/11.7 


543/47.2 


473/41.1 


0.35 


10. In bigger schools the quality of 
teaching is better than in small ones 


211/18.3 


361/31.4 


578/50.3 


0.34 


17. Learning difficulties most fre- 
quently arise because of problems of 
communication with friends 


121/10.5 


442/38.4 


587/51.0 


0.30 
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